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R«gtooal head lags 
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Regional headings are located in the upper right hand corner of each page, followed 
by the next page which to turn. In most cases, the next page Is the following one, 
indicated by a normally printed page number (e.g.. Thoracic 2imb-SS). When the next 
page is somewhere else in the text, the page number is bold print (e.g.. Thoracic 
limb- 536 ). When a page follows another part of the text, the regional heading is 
preceded by this page number in bold type (e.g., 117-Thoracic limb-143). 
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pages (e.g., pages 94-95). The first structure in each legend refers to the first 
drawing unless followed by a figure number (e.g., a). When a structure is found on 
another figure, it is followed by the new figure's number (e.g., b. Tuber sacrale (II- 
157). Ail structures not followed by a figure change are found in the last figure 
indicated (e.g., c.-g. in fig. 11-156). 
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Entries are followed by one of three types of page numbers. A bold page number 
indicates the structure is found in the text and in an iliustration (Phalangeal joints, 
114). A normal page number indicates the structure is found only in the text 
(Peyer's patches, 440). A normal page number followed by a letter indicates the term 
is only found in an illustration labeled with that letter (Petiolus, 309a). 
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Introduction 



Introduction to Fifth Edition 


The Last two and a half years of teachini Canine Aruaomy. Compar^vc Anatomy, and Applied Anatomy at Ross 
University have stimulated this fifth edition. The of Domtstic AnimaU was ori^alJy made for an undergraduate 

veterinary anatomy class. Interest In it by Veterinary students has stimulated additional editions. ‘Hie goal was to add 
informaiiofi for the Veterinary stud^ and still make it oanageabie for the undergraduate and veterinary technicians, this 
is still the goal for this edition. This book is stiU for the undergraduate and the future practising veterinarian, not for future 
RiOs in anatomy. Added Applied and Qinical Anatomy have been ^aced in shaded boxes to inciease interest in anatomy. 
Tbe Appendix has been increased with applied anatomy topics that have been difficult for many students here to leam • 
Nerve Blocks in the hone, Neuroanatomy. and Abdominal Ext^oraibonof the ox. These ait probably to advanced for the 
■xkrgraduate, but may stimulate their interest The radiology section in the appendix should help both the veterinary 
ndent and the undergraduate. 

Susan Pasquini has since tiie first edition been re^onsible for getting this book put together. She has typed, edited and 
pasted up the pages. Whi le taking Canine and Comparative anatomy at Ross University (soon to be a DVM) she has edited 
and suggested things for this edition. With out her tiiis and all previous editions would not have been postiUc. 

Mike Smith, from Colorado State University, came down lo the Caribbean to take over may class and edited the text 
while I worked on this edition. Many anatomy discussirais were heldovcriooking tiie Caribbean sipping a "cold one". 

Dr. Charies Hutchison, the Head and other half of the Anatcmy Department, through hi s enc y clop^ic knowledge and 
great lectures was a constant stimulusto me and my text The Neuroanatomy in the appendix evolved from taking notes 
of his lectures and then editing them from other sources. Dr. Hutdiison then edited the final draft. 

The radiology secticn was stalled by taking notes of Dr. Qiaries Peu^'s lectures wheu he was hero. This was used In 
DR. Bruhl-Day's radiobgy class and in Canine Anatomy and modified over the semesters. Dr, Barbee from Washington 
State edited and changed it to come up with tite final product 

Lynn Lankes a second semester student at Ross edited tbe text as she learned anatemy, and was invaluable. 

Dr. Rudolfo Bnihl'Day and Or. Sandra Mauora are in the process of translating this book into ^arush. 

I would al» like to lhartic all the anatomist who did the work in anatomy and wro« texts cn the subject. Their work 
and my teaching veterinary students have resulted in this text that hhopcs to simplify, not define anatomy. 


Note to the Student 


lUustratloBS 


lUustratioQS arc on the same page as the related text or on the facing page.. 

• • ^ ,iU 


LabeU 


1,2^3 or I, I, II * Arabic numerals or Roman numerals preceding structures in the text 
refer to numbers in the illustrations on the same or facing pages. These are 
structures to be learned. Arabic numerals, followed by structure names on the 
illustrations (usually the dog) allow identification without consulting the 
text. These are followed closely by illustrations (usually the horse or ox) that 
have numbers only, allowing you to test yourself. 

* Capital letter labels of the illustrations are important structures learned on 
another page (where they usually were Arabic numerals). 

a,b»c * Small letter labels in the illustrations arc less important structures not needed 
to be learned by the undergraduate student. In some illustrations, they are 
important structures (to be learned on another page) that help orient the 
drawing. 

Phonetic (FOH*net-ik) spelling 

Phonetic spellings follow commonly mispronounced words. 

Etymology 

The etymology appears in brackets following some terms. The term’s language, root 
word and its meaning are given. The language is indicated by abreviations (e.g. L. • 
Latin, G. • Greek, Fr. •• French). 

Text organtaatloa _ 

The text is organized into general information, species differences, and clinical 
information. The general iDformatioo comes first and is true for all the species 
considered. Species differences follow, and then clinical applications to help give 
"life” to the facts. 
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List of Abbreviations 


LIST OF ABBREVIATIONS 

The plurti of as abbreviaHon it indicated by the last 
ktter bains duplicated. (E.g., plural for llganents it Hfg.) 


t. 

m 

artery 

It 

• 

left 

iQtebr. 

m 

latebrachial 

m. 

• 

muscle 

eaud. 

m 

caudal 

med. 

■ 

medial 

cran. 

m 

cranial 

n. 

• 

nerve 

cutan. 

m 

cutaneous 

palm. 

m 

palmar 

dist. 

m 

diiul 

pi 

m 

plural 

dors. 

m 

dorsal 

plant 

■ 

plantar 

ext. 

m 

external 

proa. 

■ 

proximal 

for. 

m 

foramen 

rostr. 

* 

rostral 

gL 

m 

gland 

rt 

• 

right 

iat 

m 

internal 

sin. 

m 

singular 


m 

lateral 

snpf. 

m 

soperfieial 


m 

large 

V. 

■ 

vein 

iig. 

In. 

m 

m 

ligament 
lymph node 

ventr. 

m 

ventral 


FSONUNCIATIONS 

Pbooetie proaoncjationi appear in parentheses 
followiDg coramonly mispronounced terms. 

The most strongly accented syllable it capitaliaed 
(e.gn rob«RAY*iDeo). 

Secondary accents are given a single Quote mark 
O (e.g^ tyoo*be-RO$*i-ue). 


COMMON SINGULARS AND PLURALS 


singular plural 


Greek nouns 

-it 

-et 

e.g. 

testis 

testes 


-OR 

-a 

e.g. 

tpermatosoon spermatozoa 

Latin nouns 

-a 

-ae 

e-l- 

vartebm 

vertebrae 


-ut 

-1 

e4. 

humerus 

humeri 


-um 

-a 

eg. 

septum 

septa 


-OS 

-oata 


ay as in make 
ae as in be 
y as in eye 
oh as JO pole 
you u in cote 
a as in bet 


1 as in sip 
• u in not 
B as in bod 
a as in above 
CO as in sue 
oy u in oil 


Singelar and plurti art the sane 
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Descriptive Terms 








DESCRIPTIVE TERMS - PLANES - SECTIONS 


GeoertUl? 



DESCftlFTIVElERMS: precise descnpUve toms are uied (d Uk nose (comspoeds IP cnaid for ihe resof body). 
deecribe ilie position of sffuctaro and rtiaisonshlps between noseisrosua]io(heean).ApBibehindaooiherpviontbehead 
stfuctores io quadrq^ (fouf»fooied awmab). For such lerms ip is calbd eaadai as in ihe rest of the body, 
havemeuiins. the quadruped must be in the anaaonical position. 

■andlng on its four Ibnbs. Hieaniipmjcat position for huroans is 6 . Fafasar (palm.): the surface below tbe proximal ends of the 
standingwiihdieannsatihesideindlhep^spoiDUngfbrwaid, carpus diieciedcaudaUycriowviSs the ground, thus replacing 
Some human tom m^ogy is accept^ile for use in certain struc* caudal for this pan of UieUmb. CHiedewclawctf dreoKisoathe 
tures of the animal head. paltnar surface of the forelimb). Ibe oppoaie. cranially Cads| 

side is ibe dorsal side. 

1. Dorsal (dors.): away ftom the ground Also, the surfaces below 

the proximal (sec below) ends of die carpus (wrin in haraans) and 9. Ptaolar (plant): the surfKe below the proximal ead of tbe 
tafsus(ankleinhumaDs)oppoeAtctbepahng«idplanttr surfaces (arms diremedcaiidally or towanl the poiaid As in tbe forelimb. 
(see below). (The vertebrae am dorsal to the hean). the side is the dorsal sde. 

2. Vcntrid (veatr.): toward the ground (The longue is venual to t. Medial (med.): towards tbe median plane 18). (Tbe chest 

the nasal cavity). is medial to the thoracic limbs). 

3. Cranial (eian.): towards the head. Cthe neck is cranial to the 9. Lateral (bt); fanher from the median plane. (Ibe^ouldet ia 

tail) Anterior is subsli Urted for cranial in the eye. lateral to tbe ribs). 

4 . Caudal (oiud.) (L. cmide, lai I); towards die uil. (Tbe hindlirab 10. Proximal (pros.) (L. prtmmus, next): neamst the trunk or 
is caudal to the forelimb.) Posterior is substituted for caudal an the pc, ct of origin of a Umb. vessel, nerve or organ. (The elbow is 

pro: ** 11 ^ to the d:^). 

r 1 (ror: •; rcsirum. bcck);a pan on die ‘4ei lo V, Jistel (^st) 0- . *' '.va, dis. .t): fatl*:: 

* 4 

VJ 


Lxm the trunk or 



DESCRIPTIVE TERMS 


C«nerai-18 


point of origin of a limb, vessel, nerve or 
organ. (Hie carpus is discal lo the elbow). 

12. Superficial (supf.): nearer ihe surface. 
(The biceps brachii muscle is superficial to 
(he humerus). 

13. Deep; father from (he surface. (TIk 
femur is deep (c the thigh muscles). 

Peripheral (per-IF'er'al): tUsmx from its 
point of origin: near the surface of dK body, 
(nerves are peripheral lo the ceniral nervous 
system [brain and spinal cordl). 

Axial and abaxial: indicate relative position 
D the longitudinal axis of Ihe limb. These 
lams are Ttstricted to the digits where the 
axis is considered tt> pass between the third 
and fourth digits. 

»Axial: closer to Ihe longiuidinal axis. CThe 
inside of a digit is the axial side). 

• Abaxial: further from the longitudinal axis 
of a limb. (The ouuide of a digit is U)e abaxial 
side) 

External (ext): closer to the ouier surface of 
a structure. (The c^sule is external to the 
kidney). 

Internal (ini): closer to the center of a struc¬ 
ture. CThe m^ulla is internal to the conex). 

S upra (L. "above"): a prefix signifying above 
or over (supraspinatus. st^vaorbital). 

Infn (IN'frahXL. iitfra beneath): a pnfu 
signifying below or beneath (infraspinaus. 
infratrochlear). 

Homan terms: 

• Aaierlon toward the DooL This cotresponds 
to venoal and crantai on the limbs ^animals, 
aad roaral in head (Amerior chamber, ante¬ 
rior cruciate). 

• l^astertor toward the back, f^sierior cone- 
spcxi6$ to dors^ and caudal aspect of the 
Isnbs or animals and to caudd in the head 
(postern chamber, caudal ouciate). 

• Superior higher. Sometimes replaces dor¬ 
sal for had smiciines (levator labii si^erioris 
iDoacle). 

• Inferior lower. Somedmes replaces vencal 
for smictuRs of (he bead (inferior palp^a). 
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PLANES - SECTIONS 


CsEcr;i2-J5 



Pl^NE&Muniginarycrfa] ftffijKeopwlachnytwopociXs 

cnbeamecietfbyasni^KiM. ^vt^^boi^tmaniii9Pdau^^mi>Aamftmv}$m 

afapaosKaanorgaorUi&bttafi^tfigiefDitslOQgaxia. 

1. McdiiB (nttd.sigitttl) piM(oo midinc): teplwdiviliBg 

tte body luoeqittl right udUtimiona. 4.Proatal(dm0plur apIvepeipendkiilarioboihtDeditf 

. ud msvene phnirt. divkUng body ioio domi md veonl 

2. Sapttal (punedoa or pnsapia]) (SAHhbI) (off ponionL 

nidlBie); a idane dmdi^ body imo nd Ml 

portfeOK, n i» pnikl «> die nMdln pine. 


J8 









PLANES - SECTIONS 


Cencral'22 



SECTIONS: cuts through varkxis planes (d the body id display 
ifiienial sirucoires. ’nwfoie, sections through these difrerem 
planes have the same name (e.g., median section is (htoo&i the 
median |dane). 

LoDgitudtoal section (L. hniitudo, length); a cutparaUel lotbe 


kng axis of an organ w limb. Longitudinal sections may be cut in 
the median, sagittal a fjooial planes. 

TraBsverse sectson orates section: acut through the transverse 
ptaneofastniCiuTC. 
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SHAPES OF BONES 



Fig. II-l • Short bODo 


19*G«iicraI*23 



BONES orOSSEOUSTISSUE(G.orreoAboi>e): the baid. semi* 
rigid, calcified connective tissue forming the skeleton. Bones ate 
classified as short Oat irregular, sesamoid and long benes by 
their sluq)e. 

Osteology (G. osteon bone + logos study ) Is the study of bones. 

Short bone: a cube*sh^)ed bone (e.g.> caipal and small taiaal 
bones). 

Flat tKHie: two i^aies of compaa bone, separated by canceUous 
bone (e.g., some bones of slotll and ribs). 


«3. Metapfaysls (me-TAF-i-sis): the joining pointof (he diai^y sis 
and theqiii^ysis in a mature bone. 

•4 Periosteum (per'ee05-tee-um): the filmw covering around 
the bone that is not covered by articular cartilage. This layer is 
necessary for bone growth, repair, nutrition ml attachment for 
ligaments and tendons. 

• 5. Artkular sorfiice: the smooth layer of hyaline cartiiage 
covering theepijAysis where one bone forms a joint With anotlw 
bone. 


Irregular bone: a complex and inegulariy*diaped bone (e.g., 
vertebrae and certain facial bones). 

Sesamoid (SES*dh*moid) bone: a small bone embedded in a 
tendon; resembling a sesame seed (e.g., patella, ^ximal and 
distal sesam^d bones). 

Long bone: a bone longer than wide, consisting of a diaphysis 
(body) and two epiphyses (extremities) wiih their articular cani- 
lage (e.g., humerus, radius, fern ur, tibia, metacarpab and metatar* 
sals). 

• 1. Diaphysis (dy-AF-i-sis): the long shaft O»dy)ofak>ngbone. 

• 2. Epiphysis (e.PIF-i-sis)(t4. * epiphyses [e-PEF-i-seea]): the 
two enlarged ends (proximal and distal cxtrcroiiics) of a long 
bone. 


•4.Medullary (MED*yoo-lar*ec)cavity: the {qnce in thedi^ihy* 
sis containing the marrow. 

• 7. Endosteum (en*DOS*tee-iim): the fibrous tissue lining the 
medullary cavi^ of a bone. 

• 3. Apophysis (Gr. “an oftiiiozxy anv outgrowth of a bone - a 
process. 

• 9. Cortex: compact bone surrounding the medullary cavity. 

• 10. Epiphyseal cartilage^ growth plate: the plate of cartilage 
between the diaphysis and epiphyses of immature long bones. 
Hiis b where lengUiening of long bones takes place. Synonyms 
are *e{^ysea]plate,i:^ysis, metaphyseal plate, growth plate and 
growdi oartiiage. 
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SHAPES OF BONES 


General*’24 




• Ptiysis: ffT-sisXGr. pkyein lo grow): icrra 
cocnmoDly used by radtologisis for iheepi* 
I^ysea] growth plate. 

Eodochoodral ossificatioii: the fonmuion 
of loog bones in the fetus by transfonning a 
canilaginous nwdel intobcHte. Boneief^ace- 
inent lakes place in thm pruraryossiTication 
centers * titedis^ysis and the twoepiphyses. 
This results in a bone with articular 
Cfftilage and two cardial discs (growth 
plates) between the diaphysis and the two 
qnphysea. Lengthening of bone occurs at the 
outer side the powth plate (side neitto the 
epiphysis). Lengthening stops when the 
growth p^s are completely replaced by 
booe. During growth, radiographically, the 
ep^yseal cartilage an)cars as aradiolucent 
line (darkline) separaiingthe diai^ysisfrom 
the two epiphyses. The growth in diameter is 
the lesult of bone deposited beneath the peri¬ 
osteum (subperiosteal intramembranous os¬ 
sification). 

Inlramembranous ossification: fonnslhe flat 
bones of the head and doesn't use acardlagi- 
nous model. 

11. Compact bone: gross term for the part of 
bone that looks solid. 

12. Cancellous bone: gross term for bone 
with visible spaces in ii It has a trabecular 
structure of strands of bone separated by 

spaces and is located at the epiphyseal ends of 
the marrow cavity. 

Woven bone: histological name for imma¬ 
ture bcHie that has been laid down but not 
c^ganized by secondary remodeling, this can 
be compoa or cancellous bone. 

Haverrian bone; histologica] term for adult 
bone that has been remodeled. This also can 
be compact or cancellous bone. 


CLINICAL 

Physis: in growing bones is easily firac- 
tur^. 

Cancellous bone can be harvested surgi¬ 
cally andmoved to a fracture site to ^in : 
rq^air. Sources of cancellous bone: 

• 'Hbial tuberosity 

• Greater tubercle of the humerus 

• Greater trochanter of the femur 

• Wing of the ileum 
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BONE PROCESSES 


GeDcr3l-25 


9. Groove 



Fig. - Femur & Humerus 


Fig. II*'6 • Radius & Ulna 


MARKINGS ON BONES: (he bumps, holes and depressions on 
a bone's surface. These markings cw be either articular or 
nonardcular. The following list is in alphabetical CKda. 

^nal: a tunnel throu^ooeor more bones (e.g., vertebral canal). 

1. Condyle 0^ON-dyl)(G.knu(ide):aIafge articular prominence 
(c.g., occipita! condyle of the skull and the condyles of the 
humerus, femur and tibia). 

i 

2. Cotykrid (KOTd-loid)€avity: ade^articular depression (e.g.r 
acetabulum of the hip joint). 

3. Crest: a prominent border or ridge (e.g.. crest of the hipbone). 


4. Epicondyle (G. epi, upon): a prominence just proximal to a 
condyle (e.g., latml q)icondyle of the humerus femur). 

5. FaGet(F. btUefaixs): a smooth. Hat sur^(e.g.. articular beet 
ofa thoracic vertetva for attachment to a rib). Articular facets are 
covered with hyaline cartilage. 

l^ssure (FISH-ur) (Fig. n-33Ji): a narrow, ctefl-Iike opening 
between adjacent bones. 

ti. Fm'ameB (fc^<RAY-men) OL . an aperture): an opening through 
a bone (e.g., infiaobital foramen, obturator ft^amen, fc^amen 
magntuD). 
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BONE DggsRESSlOr-^S AND 


Gcntral-26 


3. Crest 



& ctttdal eertebfM 


Fig. II*8 • Horse ♦ 7th Cervical vertebra 
• caud. view 


7. Fossa (FOS*a) (L. pit) (pi. fossae): a small hollow (c.g., 
mandibular fossa, olecranon and radial fossae of the humems). 

8. Fovea (FOH*vee-a) (L. a pit): a shallow, nonarticuiv dqros* 
Sion (e.g., fovea cs^litis on the head of the femur). 

9. Groove (L. sulcus furrow): a long, narrow furrow accommo¬ 
dating a vessel, nerve or icndtm <c.g., grooves on the distal end of 
the radius). 

10. Head: a rounded articular process (e.g., head of the femur or 

homenis). i 

WWW.ELIB4VETCOM 

Lise OFtg. 11*108,c): a less [»om>nenl than a crest 

Meatus (mee-AY-tus) apassagc) (pi. mead wmeatuses) (Fig. 
11*27,7): a tube^like canal through a bone (e^., external audited 
meatus). 

11. Notch: a dqHession at the edge of a bone (e.g., semUun^ 


notch of the ulna, p^liteal notch of the tibia). 

15 (1,34»540,12,13,14). Process: any prominent, roughened 
projection bom a bone (e.g., crest, spine, trochanter, tubercle, 
uiberosity.etc.). 

12. Spine (L. spina thom):*a sharp, slender process (e.g., spine of 
a vertebra, ^neof the scapula). 

13. TrodiaBter (Eroh*KAN*ter): alarge,bluntprocess found only 
on the femur (e.g., greater trochanter of the femur). 

Trochlea (TKOHK*lee-a) (pg. 96,#7): a pulley shaped structure 
(e.g., trochlea of die femur). 

14. Tubercle: a small, rounded process (e.g., greater uibocle of 
the humerus). 

15. Tu^n»^<v tuber: alarge, usually roughened process(c.g., 
isoAl fub^raty). 
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DIVISIONS OF THE SKELETON 


Gcncral-27 


THE SKELETON (G. dried): the skeleu^ is divided into the 
axial ^kton, the app^klicuiar sl^leton and the visceial 
euxi. The subdivisions of the axial and ai^ndicular divisions are 
listed below with the bones that ntake d^ up. 

AXIAL SKELETON: the bones and cartilages protecting the 
soft structures of the head, neck and trunk; c^isisdng of the skulk 
hyoid apparatus, vertebral column mi thorax. 


patella, t9>ia, fibula, tarsal bones, metatanal bcmes, phalanges and 

their sesamoid bones. 

1& Pelvic ^dle: the two hip bones (ossacoxarufli) (IS) att^died 

to each other ventrally and to the sacrum (14) do^ly. They 
coonea the pelvic limbs to the skeleton. With the saoum, 
they f<mn tte bony pelvis summoding and protecting the pdvic 
organs. 


1. Skull: the bcxtes of the face and the cranium. These can be 
fu'i^iur subdivided into bones of the cranium and bones ot the 
face. 

2. Hyoid apparatus: the bones holding the larynx in place and 
serving as a major altacbmon for the tongue. 


16, Thigh: the femur (16). 

lif 17» 18 & 19. Siifk: the joint between the thigh and crus, along 
with its menisci and the patelU (17). 

18,19, Leg <v crus (L. leg): the tibia (18) and fibula (19). 


3,14. Vertebral column or backbone: the variable number of 
irregular bones (veitebrae) joined by cartilaginous intervertebral 
discs. It helps maintain posture and participates in body move¬ 
ments. It houses and protects the spinal co^. The vertebrae are 
grouped into cervical, thoracic, and lumbar vertebrae, the sacrum 
(fused sacral vertelKae) (14) and caudal veTtd)rae. The column 
forms the centra! axis of the body mi makes up the skeleton of the 
tail. 

4, 5. Thorack: the ribs (4) and sternum (5) i^otecting the 
thoracic organs. 


29,21,12, & 13. Pes (L. foot): the tarsus, metatarsus and digits. 
It is also called the hindpaw in carnivores. 

20. Tarsus or hock: the tarsal bones (20). 

21. Metatarsus: the metatarsal bones (21). 

12,13. Digits: the same as the thmcic limb, ctmsisting of the 
phalanges (12) and associated sesamoid bones (13). 

VISCERALorSPLANCHNICSKELETON:consistsof bones 


A ..A. ^ devek^ in the viscera oc soft structures such as the os penb 

APPENDICULAR SKELETON: the bones of the limbs and the (gg) in carruvr^es arid the ossa cordis in the ox and sheep. 
bor)e$ connecting (he limbs to the axial skeleton (limb girdles). 

6-13.Thoracic limb ^pectoral limb (PEK-toh-ralX^Yordimb**^ 
the scapula, humenis. radius, ulna, carpal bones, metacarpal 
bones, phalanges and their sesamoid bones. 

6. Thoracic girdle or shoulder girdle: (he two scapulae (6) in 
domestic animals, in man the clavicle is included and provid^ a 
strut to hold the shoulder laterally. In (he domestic animals, which 
need their limbs under them, it is tu best vestigial, with no 
functional signiftcance. The girdle connects the bones of the arm 
to the axial skeleton by muscular attachments (syssarcosis), not 
by a conventional articulation. 



7. Arm or brachiumi the humerus (7). 


8,9. Forearm or aniebrachium: the radius (8) and ulna ^). 

10*13. Manus: the carpus, metacarpus and digits. In the carni¬ 
vores. It is also called the forepaw. 

10. Carpus: the carpal bones (10). 

11. Metacarpus: the metacarpal bones (11). 

12,13. Digits: the phalanges (12) andsssociatcdsesamoid bones 

(13). 


15-21,12,13. Pelvic limb C*hlndlimb”)’ the os coxae, femur. 
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OOG - SKELETON 

General -28 



Fig. II-9 - Dog Skeleton - lat. view 
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SKELETON - HORSE 


Ceneral'29 



Fig. II.IO - Horse - Skeleton • lat. view 



ox - SKELETON 


Gcneral-30 


Horn 







««*] 


l.$kuU 

6. Sempuio 

Fis. IMl 

12. Pbiioo^M 

- Ox > SkeletoQ • lat. view 

a 

17. PotoUo 

t. Hyoid appvfttu* 

7. HuiMruJ 

13. Sotamoid ben«» 

16. Tit»o 

(nol ^koirn) 

3. lUdiuf 

14. SacnizB (port of 

19. PibuU 

3. VtrUbroJ oolumn 

9. Uln« 

Toriobrol ooluzui) 

20. Tanol bODM 

4.Ribt 

10, Corpo] boDot 

13. Ot 

21 . MototUMl bonw 

S. OUraujn 

11. M«lootrpil boM 

16. r«mur 




PIG tL CAT - SKELETON 


Geaeral-31 



Fig. 11-13 - C»t - Skeleton - lat. view 



1. Skull 

t. Hyoid ftpp%ntu« 
(not ihowD in pi(] 

9. V«rt<brftl ooiumn 
4. IUb« 

6. Sternum 


6. Seepulft 

7. Humoru* 

S. Rndiue 

9. Uifift 

10. Cerpnl bone* 

11. Metacarpal booea 


12. Phalaofw 

13. Seeamoid bona 

14. Sekcrum (part of 
vertfbraJ column) 

15. Oi coxae 
IS. Femur 


17. Patella 

18. Tibia 

19. Fibula 

20. Tarsal bones 

21. Metatarsal bones 
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SHEEP & LLAMA - SKELETOM 


General- 104 



16. F«jnur 

17. 

r-* VT VI t IB. Tibi 4 

-rij. 11-15 • Lir.oia • lat. view 19 . 

70. TaniU bon«c 
21. MsiiatLnftl bond 
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SKULL DOMES 


Bcgining-Head-S3 


CR/^ .NIUM (KRAY>r»e$*uni}: the bones surrounding the bram, 
forming the cranial cavity. 

Roof the cranium; the paired frontal and parietal Ixms in 
most domestic species. 

Occipital region: the caudal aspect of the skull formed by the 
occipital bone. 

Temporal regios: the lateral walls of the cranium formed by the 
temporal bones. 

The floor of (he craniam: the ventr^ aspect of the cranium 
formed primarily by the unpaired sphenoid bone. 

The rostral wall ofthe cranium: the rostral aspect of the cranium 
formed by the unpaired ethmoid bone. 

1. Occipital (ok^sip^htal) bone: the caudal aspect of both the 
cranial cavity and ihe skull as a whole. 

2. Temporal bone: the caudolateral wall of the cranial cavity. 

3. Parietal (pa*RY*j*tal) bone (L. porles wall): together with the 
frontal bone forms the roof of the cranial cavity in all domestic 
animals, except the ox and pig. 

4. Frontal bone (L./rons f<^head): the rostral part of the roctf of 
the cranial cavity in most domestic species. In the ox and pig, it 
forms the entire roof. 

5. Ethmoid bone: the unpaired bone forming the rostral wall of 
the cranial cavity. 

6 . Sphenoid (SPEE-noyd) bone (G. spken wedge): the unpaired 
bone forming the floor of the cranial cavity. 

FACIAL PART OF THE SKULL: the part enclosing the nasal 
and oral cavities. Among the species, this part can show variations 
in length (6.g., horse vs. cat). The dog shows great variatioD 
within the species whereas, it is fairly imifOTn in the otter 
domestic species. The facial region is divided into oral, nasal and 
orbital regions. 

Oral region: the incisive, maxillary, andpatatlnelKmesand the 
mandible surrounding the ml cavi^. 

Nasal region: the nasal, maxillary, palatine, andiiKisive bones 
surrounding the nasal cavity. 

Orbital region: the bony socket holding the eye, ftmned 
poniems of the (Vmita], lacrimal, palatine, sphenoid, and zygo¬ 
matic bones. 

7. Nasal bones: along with thecranial partoftheErtmtal bone form 
the osseous roof of the nasal cavity. 

8 . Maxillary bone (MAK-sU4ef*-ee) or maxilla: dte part 


of the face and the pan of the hard palate holding the upper cheek 
teedt. 

9. Incisive bone: the rostral bone bolding theu{^)er incisors (front 
leeth). 

t 

10. Palatine (PAL-a-^) bone: fonm the hard palate, alcmg with 
the maxiQary and incisive bones. 

11. Zygomatic bone or malar bone (L. ma!a cteeks); the cranial 
part oi the zygomatic arch. 

U. Lacrimal (LAK*ri*inal) biHie Qaerima tear): the me<Ual 
surface of the orbit 

13. Ventral nasal concha (KONG>kah): a scioll of bone located 
in (he nasal cavity. 

14. Pterygoid (TER-i-goid) bones: the small, paired bones in the 
caudal pan of the nasopharynx. 

15. Vomer (plowshare): the unpaired bone fonning pan of the 
osseous nasal septum. 

16. Mandible (L. mandere to masticate): the large bone aniculat- 
ing with the statt that supports all the lower teeth. 



Interparietal bone (Fig. n-20,a): the bone found only in the 
horse and cat, between the two parietal bemes, rostral to the 
occipital bone. In oth^ species, U is preset in the fetus but 
dten fuses with surrounding bones btfere birth. 

Frontal bone: forms the entire roof of the cranium in the ox 

ml {Mg. 

Rostral bme: unique bone found in the nose of the pig. 

Dog: there are three types of skulls in dc^ relative to the 
proponions of the faci^ bones and the cranial vault. 

• Mesatkephalic: the average conformation (i.e., beagle) 

• DdlkbephaUc (d^-i>hoh*se-PAL-ik): has a larger facial 
cesnponent collie) 

• Brachiocephalic: has a shorty facial comptxient {i.e., 
Boson Tenier). 
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SKULL BONES - DOG 


Head-34 


3. Parietal 


12. Lacrimal 


>og • SkuH 
dors, view 


8. Maxillary 


2. Temporal 


mm 


14. Pterygoid 


I - Skull 
lat. view 


4. Frontal 


1. Occipital 


4. Sphenoid 


7. Nasal 


11. Zygomatic 


10 . Palatine 


9. Incisive bone 


5. Ethmoid 


13. Ventral nasal concha 


' Skull 
ventr. view 


15. Vomer 


Fig. 11-29 - Dog* Skull - sagittal section 
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SKULL BONES - HORSE 


Hea(l-35 



Fig. 11-20 - Horse - Skull 
• dors, view 


Horse • Skull • vcnir. view 


1. Inciavc 10. Occipital 

2. MaxiUaiy 11. Sphenoid 

3. Lacrimal 12. Vomer 

4. Ploygoid 13, Ptlaiine 

5. Ttmponl 14. Ethmoid (not shown • horse) 

6. Parietal 15. Ventr. nasal concha 
T.Zygcmiaiic l&.M&ulible 

S. Frontal 17. Jnteiparieia] (separate only in 

9. Nasal horse & cat) 


Horse - Skull * lat. view 






SKULL BONES - OX 





SKULL - LATERAL VIEW 


Head-37 


1. Zygranaticarcb 


Ftg. n-27 - Dos * Skull 


2. Orbit 


3. Lacrimal fossa 


4. Infraorbital foramen 


8. Mastoid 
process 


/ 6. Paracondylar process 

7. External acoustic meatus 


A. Incuive bone 

B. Maxilltry bone 

C. Lecrimel bone 

D. Zygomebe bime 

E. Frontal bone 

F. Parietal bone 

G. Temporal bone 


H. Nuchal crest 
(not shown in ox) 

L. Occipital bone 

I. Tyntpanic bulla 

K. Mandible 

L. Coronoid process 

M. Mental foramen 


a. Zygomatic process 

b. Fronul process 

c. Ramus of mandible 

d. Cheekteeth 

e. Canine tooth 

f. Indsor tooth 

g. Articular process 


h. Retroarticulir process 

i. Angular process (carnivores) 

j. Angle of mandible (horse & ox) 

k. Pterygopalatine fossa 


1. Zygomatic arch: the b^y arch forming the lateral wall of the zygomatic arch v^ere die external earauaches. In life itiscovered 
orbit-Itconsistsof die zygomatic bone and the zygomatic proC' by the ear drum (tympanic membrane) which sqiarates the 
esses of the temporal bom. external and middle ear. 

2« Orbit (F. circle): the bony socket holding the eye. 8. Mastoid process: located caudal to the external acoustic 

meatus. U is an attachment site for muscles. 

3. Lacrimal fossa: the depression in the medial margins of the 

orbit. It collects tears and sends them through the la^mal canal 9 External occipital protuberance: the caudal process of (he 
which opens into (he nasal cavity. occipital bone. 


SPECIES DIFFERENCES 


4. Infraorbital foramen: the rostral opening of the infra(vt»ud 
canal, located in the maxillary bone. 


Bony orbit complete in the horse and ruminants, is incom* 
plete in the carnivores but is completed by the orbital ligament 

Facial crest* in horses , the ridge on the la^ral surface of the 
face 


5. Occipital condyles: the paired structures lateral to the for^en 
magnum dial articulate with the first cervical vertel^ (atlas). 


4, Paracondylar (jugular) process: the v^tral projection near 
the occipital condyles. 


the process on the lateral 


Facial tuberosity: 
surface of die face 


7. External acoustic meatus: the large opening caudal to the 




SKULL - LATERAL VIEW 


2. Orbit 


3. Lacrimal fossa 


Fig. 11-28 - Horse - Skull 

Facial crest 
4. Infraorbital foramen 




Head-38 


1. Zygomatic arch 


7. External acoustic meatus 


/ 5. Occipital 
/ condyles 

6. Paracondyiar process 





























SKULL • DORSAL VIEW 


Head-39 


1. Nuchal crest 


Skull 


2. Temporal fossa 


A. Frontal bone 

B. FenetaJ bone 

C. Zyaonutic bone 

D. Orbit 

£. Infraorbital foramen 
P. Null bone 
0. incisive bone 


a. Zyaomitic process of 
f^ulbone 

b. SigituJ crest 

c. Facial tuber (niminsnls) 

d. Facial aest poises & pig) 

e. Supraorbital foramen (absent 
incamivores) 

f. Frontomasal suture 

g. Iniemasal suture 

h. Nasomaaxillaiy suture 
L TenqMral line 


3. Nasal aperture 


DORSAL SURFACE OF THE SKULL 

1. Nuchal crest (NOO-kal): the tr^svme ridge at the transitkm 
from the dcw^l to the caudal (nuchal) surfaces of the skull. 

2. Temporal fossa: the depr^ion formed by the temporal and 
parietal bones. 

3. Nasal aperture: the rostral bony opening into die nasal cavity. 

4. Median sagittal crest: ex tends rostraOy from the external 
occipital protuberance on the midiine (absent nuninants). 


SPECTES DIFFERENCES 


6 . CtHmcal process: thejsocessof the fitmtal bone of homed 
rutniRanm that is enclosed by (he hon\. 


Temporal fossa (2): in ruminaats has been pushed to the 
taieral sideof Ute skull by the frontal bone. 



SKULL - DORSAL VIEW 


Head-40 



Fig. 11-32 - Horse • Skull 




SKULL - VENTRAL VIEW 


Head-4 i 


3. Mandibular fossa 


5* Choaoae 
(caudal narcs) 


1. Foramen magnum 



2« Tympanic bulla 


4. Optic canal 


6. Hard palate 


Fig. 11-33 - Dog - Skull 


VENTRAL SURFACE OF THE SKULL 

1. Foramen magnum: ihe large opening into the cranial cavity 
for ccMitinuiiy of (he spinal cord and brain. 

2. Tympanic bulla (tim-PAN^ik): (he smooth knilbous enlarge¬ 
ment on the ventral side of the temporal bone housing the middle 
ear. 

3. Mandibular fossa: the area on the zygomatic arch for articu¬ 
lation with the articular process (condyle) of the m^ible. 

4. Optic canal: \iK passageway for the optic nerve from the 
eyeball to the brain. It is rostral to many other foramina th^ allow 
passage of '-r'>nfa! nerves. 


5. Cboanae (koh-AY-nee) dioana) or caudal nares: the 
two bony openings, zi the caudal end of the hard palate, leading 
from the nasal cavity into the [4tajynx. 

6 . Hard palate: the horizomal parts of the incisive, palatine and 
maxillary bemes, separating the nasal and oral cavities. 


SPECIES DIFFERENCES 

Foramen oebitorotundum; found in ruminants and pigs, is 
the joining of the round and orbital foram ina of oth^ species. 





SKULL - VENTRAL VIEW 


i. Fcramen mr«gnum 


Head-42 


/ 



2. Tyinpanic buHa 


Mandibular 

fossa 


* 5. Choanae 
f (caudal nares) 


^ Optic canal 


6 . Hard palate 


rtf, 11-34 - Ox • Skull 


A. OccipitiJ condyl* 
a JufMlarproeua 
C. ayiomMic arch 
D Vdincrbonc 
ft Palaklaa bona 
t MaxiUary bon* 


^ Bypofloaaal canal 
ft Stylomaafcoid foraratn 
a. ftxt. acouctic mcatu* 
ft Foramen lae«runi 
c Ptaryfoid caoal 
1 Haaulu* of pUryf oid bon* 
ft Major palatina foramen 
ft Palatin* ftwura 
. Orbllal ficaura 
. ftoetr. alar foramen 
ft CaaM. alar foramen 
- Oral foramen 
M. IteiroarticuJar proeeca 
ft Coodyloid foaea 
a Tympano-occipiftal ftaiurc 
'eamivorca) 


Fig. 1105 • Horse • Skull 
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SKULL - SAGITTAL SECTION 




1. Crtnial cavity 


7« Ethmoid. boQC 


6« Dorsal nasal concha 


S. Ventral nasal concha 


4. Nasal cavity 


plate 
of ethmoid bone 


A. rorvntn mifnum 

B. Tymptnie bujlA 
(not ihowfi in hoM) 

C. Ptofyfoid bon# 

D. Front%l bont 
B. Optic c#n#i 

P. Oecipit#] bont 

Q. Vomtr (not 
•bown in dog) 


t. Ttntorium oiMum 
(nbMnt in ox) 
b. TrmntvtrM cnnnl 
(nbttfit in ox) 
e. HypogloMAl enn*! 
d. Jttgulnr foruMB 
#. Ini. Mouctic mtntui 
i. Bnttnoct to Buxinory 
rtc#M (ennint) 


f. Polntinc linut (ox) 
h. Sphtnopnlniint clnuc 
(horc#) 

I. Mmndibulnr fornmtn (not 
ihown in dog) 

J. Sphtnoid linut (ox 4c enmivom) 
(not ihown in dog) 


SAGITTAL SECTION OF THE SKULL 


1. Cranial cavity: ihe space in the cranium coniaining tbebrain« 
its meninges and blood vessels. 

2. Hypophyseal fossa (hy’poh*FlZ-ee>al): the de|»e$$ion in the 
Hoot of the cranial cavity (sphenoid bone) holding the pituiiary 
gland (hypophysis). 

3. Cribriform plate (L. cribam sieve): the rostral part of the wall 
of the cranial cavity, hfany holes in this pm of the ethmoid bone 
allow the passage of the olfactory nerve (CN I). 

4. Nasal cavity: the holbw space behind the nose, surrounded by 
the facial bones. It is divided in half longitudinally by the nasal 
septum and is HUedby the ventral nasalcoTKhaO and eihmoU:»’''nate 


bones, 

5. V^tral nasal concha (KONG*ka): a scroll of bone filling the 
romal partof the nasal cavity. 

6 . Dorsal nasal concha: the largest nasal turbinate of the ethmoid 
bone. 

7. Ethmoid bont: the bone in the caudal nasal cavity. It has many 
bony scrolls called ethmoiurbinates and its cribriform plate ferms 
the rostral wall of ihe cranial cavity. 

8 . Frontal ^us: the cavity (paranasal sinus) within the frontal 
bone. 


A2 



SKULL - SAGITTAL SECTION 


Head*44 



1. Bypophyseal 
fossa 


5. Veotr. nasal concha 


4. Nasal cavity 


3. Cribriform plate 
of ethmoid bone 

1. Cranial 

8 . Frontal sinus 


6 . Dors, nasal concha 


Fig. 11-37 - Horse - Skull 



n-38 • Ox - Skull 
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MANDIBLE - DOG 


Head«45 


Fig* 11-39 - Dog • Mandible • mcd. view 



3* Ramys 




5* Mandibular foramen 


1« Body 


4. Articular (condyloid) process 



e. Mftadlbular not«h 

b. Cereopid pvocm$ 

c. MendibxUv fyitiphyiU 

d. locbcr iMtb 

e. Ceaiiit Ipoth 


f. Cb^tk 

f. Anfulftr procoM (cmlverM) 
h. Anft# of jftw 
ii Memttric ion% 

(not ibown*Klof) 


MANDIBLE (L. mapdere to masticate) or lower jawbone; the 
largest and only mobile bone of the mammalian skull. It holds the 
lower teeth and consists of a right and left half united at the 
mandibular symphysis (c). 

L Body: the hcmzMital pan bearing the lower indstv, canine, 
prmolar and molar teeth. 

Mental foramen (L. memum chin): the rostral opening of the 
mandibular canal. (Not visible in the dog illustration) 


3* Ramos: the venical part of the mandible bearing no teeth. 

4. Articular (condylar) process (KON<dMar): the smooth jxoc- 
ess which artkiilaies with the mandibular fossa of the temponi 
bofit to form die tempcmmandibular j(»nt 

5* Mandibular foramen: the opening on the medial side of dv 
ramus leading into the mandibular csnal. 
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Fig. 11-41 - Horse - Mandible - craniolat. view 


MANDIBLE 


Head-46 


Fig. 11-40 •Ox - mandible 
- dor. view 


4. ArticuSar process 


5. Mandibular foramen 







SKULL - FLOOR - CRANIUM 


Head-47 


a 



1. Cribriform 
t. Optic euiftl 

3. OrbUfti fiiiur« 

4. Ifound fonmen 
8 . Ov^ forvneo 


$. Formcn iMerum 

7 . IbI. ftcouttic mtAtui 

8. Jufutar forunca 

9. H^pogloM*! ccntl 

ID. Foremen m»^um 


». fitrura 

b. Suicui duatmatij 
e. Ro»tr< clinoid proc««» 
d. Caud. dindd proceia 
•. Doraum ccUm 


f. Pctrocd crHt 
f. Can&l for trigaminal n. 

h. Canal for traniverte iinu# 

i. Condyloid canal 
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SKULL - FLOOR - CRANIUM 


Head-48 


U-43 - Horse 
*Ftoor of cranium 


11-44 - Ox - Floor 
of cranium 


Frontal sinus 



!• Cribriform plate 


2. Optic canal 


3. Orbital fissure 

4. Round foramen 


6. Foramen lacerum 


lot. acoustic 
meatus 


8. Jugular foramen 


Hypoglossal canal 


10. Foramen magnum 


Foramen 
orbitorotundum 
(3 & 4 combined) 
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^KULL - VENTRAL VIEW 


Head-49 


1. Foramen magnum 



2. Hypoglossal canal 


3* Tympano-occiplUI fisiurc 
(carnivores) ^ 

4. Stylomastoid 

foramen iL^ 


S. Ext acoustic 
meatus 


6 . Foramen lacerum 


7. Oval foramen 


8 . Orbital fissure 


9. Optic canal 


10. Choanae 


Fig. 11-45 - Dog -ventr. view 
of caud. skull 


1. Forunen m«fnum 
S. Hypog)oM4| €%aal 

3. Tympano-occipitftJ future 
(eemivorei) 

4. Stylomuloid foramen 

5. Ext. aoouitk meatue 

6. foremen lecerum 


r. Ovel fonjnen n. C»ud- nl v foremen 

B. OrbitftJ future b. Mejor peJeUne foremen 

e. OpHe cnnti e. Suproorbitel ennnl (11-47) 

10. ChotAM (<nud^ neret) d. CentJ for fMie] n. (11-46) 

11. Jufulor foremen e. Coohleer window 

(#3 ext. opening in 

cemivoret) 


f. Mdliut 
f-St*p.« 

h. Ineui 

i. Promontory ■ 

j. Rottr. tlnr fnaj 

k. Hsmtie proces ^ 
ptorygoid botu 



SKULL - VENTRAL VIEW 


Head-50 




7. Oval foramen 


Rf. 11-47 - Ox • Vcntr 
»iew of caud skull 
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FORAMINA 


Head-SI 

OPENINGS 

STRUCTURES PASSING 
THROUGH 

FACTS 

Infraorbital foramen 

Infraorbital o. 

(derived from CN* V2) 

Cran. opening of infraorbital canal 

Fossa for the lacrimal sac 


Leads to lacrimal foramen & canal 

Maxillary foramen 

Infraorbital n. (CN V3) 

Caud. opening of infraorbital canal 

Cribriform foramina 

Olfactory n. (CN I) 

Openings in crfhnform plate of 
ethmoid bone<^^'^. 

optic canal 

Optic n. (CN II) 

% 

Orbital fissure 
(carnivores Sl horse) 

CN III, IV, Ophthalmic div. 
of CN V & VI 

%> 

Round foramen 

Maxiliary division (CN V2) 

Ventral to orbital fissure in horse 

Foramen orbltorotundum 
(niminant&ing) 

CN III, IV. VI, VI & 

Maxillary division (CN V2) 

Combined orbital & round foramen 
in ruminam & {rig 

Oval foramen 
(horse & pig) 

Mandibular division (CN V3) 

Part of foramen lacerum 
in horse & pig 

Foramen lacerum 

Int. carotid a. (mandibular 
division (CN V3] - horse & pig) 


Inte acoustic meatus 

CN VIII (vestibulocochlear n.) 


Jugular foramen 

CN IX. X & XI 


Tympano-occipital fissure 
(carnivores) 

CN IX, X & XI 

Ext. opening of jugular 
foramen in carnivores 

Stylomastoid foramen 

CN VII (Facial n.) 


Mandibular foramen 

Mandibular alveolar n. (CN V3) 

Prox. opening of mandibular canal 

Mental foramen 

Mandibular alveolar n. (CN V3) 

Dist. opening of mandibular canal 


*CN «s Cranial Nerve 






























SKULL - CAT 


Head-54 




II. Foramen magnum 


10. Occipital condyle 


12. Tympanic bulla 


M. Optic canal 


13. Mandibular fossa 


17. Choanae 


14. Zygomatic arch 


15. Hard palate 


Fig, 11-54 - Cat - Skull - ventr. view 


SKULL - GOAT 


Hea<l-55 


1 . 


10. Cornual process of 



frontal bone 


Fig. 11-55 • Goat • Skull • dors, view 




3. Orbit 


Infraorbital 

foramen 


10. Cornual process 


11. Nasal ' 
aperture 


3. Orbit 


2. Lacrimal canal 


4. Temporal fossa 


6. Occipital 
condyle 
7. Jugular process 


9. Mandibular fossa 8. Tympanic bulla 


Fig. 11-56 - Goat - Skull - lat. view 


5. Ext. acoustic meatus 
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SKULL-SHEEP 


Head-56 



11« Horn around 
comutl proceis 


12. Zygomatic arch 


Hf. 11.57 . Sheep - Skull 
• dors, view 


3. Ext« acotistic meatus 


13. Nasal aperture 


2. Temporal fossa 


4. Nuchal line 


1. Infraorbital 
foramen 


S. Occipital 
condyle 
6. Jugular process 


7. Tympanic bulla 


9. Body of mandible 


8. Ramus of mandible 


It. Mental foramen 


Fig. 11*58 * Sheep * Skull - iat. view 
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PARANASAL SINUSES 


Head-57 



1* Frootal sinus 


3. Froatovaafflary optafig 


3* Frontal maxillary opening 


5. Trephine holes 


maxillary sinus | 

2\ Roetr. maxillary sinus 

Horse - Paranasal sinuses 
• dors, yiew 
i. Don. oooduJ mxuQtont) 
h Lammil cvtil 

c. ^ihcnapalttue sinus Qiotm) 

d. Infrmtiti] csnsl 

e. Nisomaillsiy opening (hoise) 
f- Pslstiiie sinus (ruminsms) 


2". Caud. maxillary sinus 


2\ Rostr. maxillary sinus 


Fig. I1-S9 - Horse • Paranasal sinuses 

«lat. view 


PARANASAL SINUSES (par*a-NAY*zal SY^nus^seez}* the 
air-filled cavities within some bones of the skull They are lined 
by a mucous membrane and communicate with the nasal cavity. 
TTie frontal and maxillary sinuses are the bmt known, bm severe! 
others may be present, including the sphenoid, palatine, lacrimal 
and coDchal sinuses. 

1. FRONTAL SINUS: the paranasal sinus found in the frontal 
bones of all domestic species. 

2. MAXILLARY SINUS: the paranasal sinus in the maxillary 
bone. It opens into the nasal cavity through the nasomaxillary 
opening (e). 

SPECIES DIFFERENCES 

FVontaUinus: in the dorsal part of the skull betwe^ the 

in the horse, small ruminants and carnivores. In the ox and 
pig ^ frontal sinus extends to the back of the ^uil. In the 
ruminant it has a number of diverticula besides the cornual 
diverticulum. 


CoDdH>fr^tal sinus: to horses, the joined frontal and dorsal 
conchal sinus. 

3. Fnmlomaxilbry opening: in the horse, the large opening 
between the caudal maxillaiy sinus and the frontal sinus. 

4. Cornual diverticoliun: thedirectcontinuacion of ihefrtmta} 
sinus into the cornual pnxess in horned renlnants. 

Dog: has a mmdllary ‘Yeceas" (Fig n-364) between booesia 
the area of the maxillary bone, not inside die maxillary beme. 


Hone: has two maxillary sinuses separead by a bony sq>tum, 
the rostra maxillary »nu5 (2*) and the caudal maxillary 
sinus C2"). 

Pig and ruminants: have a »ngle maxillary sinus. 

I.acriina] bulla: jyspet thin caudal extent of the maxillary sinus 
in the ruminants. 



PARANASAL SINUSES 


Head-SS 


Fig. 11-61 • Ox * Paranasal sinuses 

- dors, view 


4* Cornual diverticulum 
(only horned ruminants) 


1* Frontal sinus 


Fig. 11-62 - Ox • Paranasal sinuses 

- lat. view 


1. Frontal sinus 


2. Maxillary sinus I 


1 T^ phination (tree-FYN*ay-shun): the drilltng of holes Cornual diverticulum (4) ofthe frontal sinuses is often opened 
»\ *ine holes) into the parang sinuses. in dehming and thus a possible entrance for inflammation 

(sinusitis). 

km: all but the last upper cheek teedi can be removed 

^eQed) through trephin^ holes in the maxillary sinuses. The Ox - Trephination of the four compartment frontal sinus: 
flKcheek tooth isreachedby trephining the conchoi^taJ sinus * Rostral compartment * between the eyes 1 inch from 
t mch off midHne between the medial camhi of the eyes), then midline. 

me a curved punch through the frcmtomaxillaiy caning. Care • Postorbital diverticulum -1 - M/2 inches caudal to lateral 
MSI be taken to avoid the infraorbital canal (d) and the lacrimal canthusofeye. 

(b). • Nuchal diverticulum ^ caudally, halfway between midline^if 

base of the hom. 

Bwhdariesfor trephination of the maxillary sinus in the horse: 

* Dorsal - line from medial canthus to inh^rbital foramen. Sinusitis: inflammation of the paranasal sinuses. Trephinadcn 

• Ventral - Facial ensL may be used to drain sudi infections. 
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HYOID APPARATUS 


Head-^59 



A. Thyroid cartilage a. Tympanohyoid cartilage 

B. Epiglottic cartilage b. Stylohyoid bone 

C. Cricoid cartilage e. Epihyeld bone 

D. Trachea d. Ceraiohyoid bone 

e. Thyrohyoid bone 


Fig. 11-64 - Dog - Hyoid apparatus 

* lat. view 


f. Baiihyoid bone 


HYOID APPARATUS (HY-oid) (G. hyoedes u-shaped): a 
number of connected bones suspending the laiyox and tongue 
from the skull. The hyoid apparatus consists of the hasihyoid, 
thyrohyoid, ceraiohyoid, epihyoid, and stylohycud bones and 
tymp^hyoid canil^e. 

Basihyoid bone: unpaired hyoid bone crossing the midline where 
it can be palpated. 


Memory aid: to the order of the hyoid bones in relationship to 
each other — Sick Elc^ianis Can Be Treated. 


SPECIES DIFFERENCES 


1. Lingual process: the rc^tral projection of the basihyoid 
bone into the uxigue. Carnivores lack such a process, but die 
h(use has a long one and the ox a short one. 
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HYOID APPARATUS 


fig, tl-65 •Ox • Hyoid spparatus 
*craiiiolat view 


1« Lingual process 


a 


Vfr 


Head-127 





Fig. 11-66 • Horse • Hyoid apparatus 
* craniolat. view 



VERTEBRAE 


Beginning«'Neclc & Back*6] 


VERTEBRAL COLUMN, spine or badcbooe: procecKs the 
^inal cord, suppwts the head and serves as attachment Cor the 
muscles effecting body movemenis. It extends fiom the skull 
through the tail and consists of irregular bones • vtttetvae. The 
vertebrae are firmly joined by slightly moveable jc^ts. All the 
vertebral joints together allow a gre^ amount oS movement. 


4. Vertebral fonma: the space famed by the venebcalarcbaod 

the body. The venebral ftaamina of all the vmebrae fonn d« 
venebral canal, bousing the spinal cord. 

Vertebral canal: formed in the live animal by all the venebriJ 
foramina. 


VERTEBRAE (VER^ie-bree) (sin. s vertebra): the irr^larly- 
shaped bones making up the ^inal column. 'Hiey are grouped by 
location into cervical (neck), thoracic (cranial back), lumbar 
(loin), sacral (croup) and caudal (tail) vertebrae. Each group is 
represented by its first tetter followed by the number represmting 
how many are in each section. C7 T13 L7 S3 Can is the venebral 
fonnula of the dog. The number of each type of vertebrae is 
ccmsiani except the caudal ones. Twenty can be used as a rough 
estimate of ihecaodal vertebrae with some dogshaving more and 
some less. Cora moo features of a typical ver teb ra arc ihc body, 
vertebr^ arch, vertd^ foramen and processes. 


5. Body: the thidc, qiool-shaped ventral pcHlicm of the vertebra. 
It is ctmvex cranially and concave caudally to articulate wkh 
adjacent vertebrae. 


The 7 processes of the vertebral arch: the ^ine and the two 
transverse processes provide sites for muscle auachmeni 

brae. 


4. S pinotis process or spine: the dorsal projection of the vertebra 
arch. 


1. Intervertebral foramen; the gening between venebrae 
formed by caudal and cranial notches of adjacent vertebrae. These 
i^Knings allow passage of the spinal nervea. 


7. Transverse process: (he lateralextensionofihe venebral arch. 
They divide iltt muscles of the back into dorsal (epaxial) and 
ventrti (^lypaxial) groups. 


2. Intervertebral d bes: the fibrocartilages connecting the bodie s 
of adjacent vertebrae. 

3. Vertebral arch (VER-tee-bral): the dorsal pan of a vertebra 


g. Articular processes: the four articular processes, two cranial 
and two caudal (S* and S'), articulate respectively with the caudii 
and cranial ankular processes of adjacent vertebrae. These fom 
synovial joints. 



b. Cnn. eeleh 

c. P«4le3« 

4. Lftjx^iiA 

Fig. 11-47 - O.x • Cervical vertebrae - »ai. view 
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3. Vertebral arch 


Fig. 11-68 - Dog • Cervical vertebra 


7. Transverse process 


Caud. articular process 


Fig. 11-69 - Thoracic vertebrae 
• cran. view 


8'. Cran. articular 
process 


Fig. 11-70 - Lumbar vertebra - Dog 
• dors, view 


6. Vertebral forataen 


VERTEBRAE 


Neck & Back-62 





CERVICAL VERTEBRAE 


Neck & Back-<3 


Fig. 11-71 - Dog • Atlas * crao. view 





i. TrassTerse foramen 


Venir. arch 


L Tranveree foramen 


Fig. II-73 Dog • Cervical vertebra 

• craniolat. view 


A. Body 

B. V«rt«bnil iivb 

C. Vvttbnl fomtMft 

D. SpiiM 

S. TnofvcrM proceM 
f. Cna. vtleulv ptcctm 
<3. C%ud. eHleuhr proMw 


ft. Alirftotcb 

orfpTtmflii 
h. Den. vch of etiw 
0. Veotr. tubertU 
elitlu 

d. tiot. rerUbrel forUM 
(not ebova b doe) 


eras, view 


CERVICAL VERTEBRAE (cervix neck): the seven venebne 

01 uie 1)^ m aU mammals, charameraed by a iMsvene foramen 

(»c^ C7). The i«(aUas) «ad 2nd (axis)cervical ven^m are 
atypical. 

hole ««o«8h ihe Qansveise process 
MC1-C6. together forming the truHverM canal This differen. 
tiates thecervical vertebrae {rom C7 and tbcietnaining vertebrae. 

^verM process: of the cervical vertebrae ate divided into 
veotrai and dorsal tubercles. 


Sfarth carvica] vertebral transverse processes: large venW 
projectioos which on a radiogx^ aie used as bndma^ ^ 
called the'sleds*. 

Se»«ntt cervical vertebra: has a higher vinous access, m 

aitioilar bKet on the caudal end of its body fee the head of the ta 

rib, and no nngvene foramen. 

ATLAS (C|): the first cervical venebra, named for iis support^ 
the head. U has a synovial artkulatioD with dw occipital condyks 

to form the aslanio-occ^tal ioiai ^**^1 allows flexion ^ 
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L Ventr. arch 


1. Transverse foramen 


Hone • Adas 
dors, view 


view 


Fig. H-76 - Ox - Atlas • caudodors. view 


craoiolat view 


flMsion (ihe joint). The atlas is aiypka! because ii lacks T^ocesses^. ^ ><Tf^ 

aMy andafflinousmcess. 

fiMSlQiy the long^Bcoimeryical vedcba. Iihasa largendge- 
X ^ottraJ arcb: the portion of the alias rcplacini ihc body of 1®® spinous proces^^ylj^dens. 

^fcvertebrae. . , . 

4. Dens: the peg-]il^crania]%rticeas foming a pivot aniculi uon 

X ihe large lateral masses that are modified uansverse with the atlas. aUo>mg,gvgW motion (the ‘*no" joint). 





THORACIC VERTEBRAE 


Neck A Beck-^5 


THORAQC VERTEBRAE: thevenebnectftbedmi.chtf- 
»cSffi7tA hv flfriculaf faceis far the nair rihe they her, 

AAtkOnel valebrt: ti)e tbonck votebn wid) d» most verti¬ 
cally orieitted spine, usually (be elcveatb (Til) in tbe dog. AH 
sffinat cranial lo ihls vertebra st incUoed caudalJy. all y i ne s 
ioc imft craniflUy^ThiaisfrfieimMdasi lflndiTUft in 
reading radiograf^ of the choox or back. 

1. Costal beets: the two ^aoesariaces thaiafticulate with a rS)'! 
head, located on tbe caudal and ennial end ^ ibe venebral bodks 
of most of the ihondc vertebrae. 

2. Transverse costal facet the plane swbee on the tmsvene 
process that anicutaies with the tubercle of the satne numbered 
rib. 


^ SPECIES DIPI^RENCES 


Spedcs 

# <tf tboracic vendvae 

Aitticlinal vertdm 

Cnhms 

13 

11 

Hone 

18 

16 

Ox 

13 

13 

Sheep 

13 

13 

W* 

14-15 

10 


7 

• 

\ 


4 


Fig. 11*79 • Dog - 7th thoracic vertebra 
• craniolat. view 


Fig. II*7S - Dog • 10th thoracic vertebra 
• lit. view 
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prwffjpnw^ 


3. Transverse costal facet 

1. Cran. costal facet 



Body 

Vottbnlnfa 
Vcrtefartl foramen 
Spbie 

Trattv«epoce» 
Crm. vtkulir pocera 
Cnd. tttieulsproccM 


2. Gaud, costal facet 



Fig. 11-82 - Ox - 3rd thoracic 
vertebra - eraoiolat. 
view 



MmmiUcy proem 
Ul vm^ani httam (ox) 


Fig. 11-83 - Ox - AntieJiaai 
(Tjj) vertebra - 
lat view 




^UMBA!; VERTEBRAE 


Neck & Back«67 


*^UMBAR VERTEBRAE ^r. lumbus loin): the vertdnectf tfae 
'umb$r (lower back, loin) region, chancuhzed by their large size 
^ long piflte-like oansverse processes (1). They can be disOD- 
flushed twn the last throracic vertdxae by their lack of costal 
facets. 

Accessory processes (d): are foimd firom dte midthmck to the 
lumbar vertebrae. These can be seen through the iniervoi^aal 
^orunen in radiographs and shouldn H be confused with a rt^guzed 
•^lervmbral disc. 



SPECIES DIFFERENCES ' 

Species 

# of lumbar vertebrae 

Carnivores 

7 

Hone 

6 (5 in some Arabians) 

Ox 

6 

Sheep 

6-7 

Pig 

6-7 

Chicken 

14 Oumttfosacral) 

V 

J 



Fig. 11-85 - Dog • 6th Igmbar vertebra 
• caudolat. view 
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LUMBAR VERTEBRAE 


Neck ft Btck-<t 


Plf* IM6 - Uorte - 3rd lumbar vertebra 

• ctud. view 


1* TrtBf ?em f reew (£) G 


I. Transverse process (E) 




Fig. 11-87 • Horse • 6th lumbar 

vertebra • caudolat. view 




Vcnflbn] trch 
Venebnl fbnmo) 

IrtnrvcvM proem 
CratL eitkttW poem 
Cold. miculvpDcm 


Mttusfllaiy pnem 
AfUcuItf wrf i ce for wing ef 
seeranOsono) 

e. AftieuW Mfeee for SUi himber 
mtebneCbme 



Fig. 11-88 - Ox • 4th lumbar vertebra - craniolat view 


SACRUM 


Neck Sl Back-69 


SACRUM: dwboneformed byAefoswn of tte sacral vedebf^ CAUDAL ( coccygeal) VQITEBRAE: Oevestdneoftheai 
IlarticulaM wiA the Up b(mes fanning the saooiliac joinL The varying in namber between ibt specks and widiin Ae 
portion ot the veittbral canal through the sacrum is c^ed the become progressively smallo^distally. 

sacral canal. 

h Dorstf and 2. ventral sacral foramina: the openings on the 
dcvsal and ventral surfaces of the bone for passage of spinal 
nerves. 



3. Wings: the lateral parts <tf the sacrum artkiilming wia die hip 
bones id form the sacroiliac joint 


4 . Spinous processes (D) 


SPEOES DIFFERENCES 


4*Spiaous processes: the uofiised processes in the horse and 
carnivores* 


5* Median sacral crest: the fused sacral spinal processes in 
the riuninants* i 


Species Differences 


Fused vertebrae 


Carnivores 







SACRUM 


Neck A Baek428 


Fig. U-M - Hcrie • Sacrum 
• dorsolat view 



a. Body 

B. V«rtAr»lftftfa 

C. V«rt«bnl(Men]) 

caatl 

D. 8^ 

S. TMatrciM pcpcM 
F* CkiB. itUaibr 
a.OiMd. 


k. Affifeolw (Mukulftr) n«<M 

Hot tttuiB 

b. t«t.i«oy 

e. ^nomiofy 

^«Ull MMTCtM BOM «( 


Fig. 11-B4 • Ox * Sacroin« dora. view 
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THORAX i Bcginnmg.Thorax-71 



7. SteroebrA 

».TnMnb 
b. rib 

Fl,. 11-1.5 - Doj . Thorax - lat. view j 

9. Cottoehondrml junction 
t An^t of rib 

THORAX: the bony caviQ^ formed by ihe stmum, the ribs, the of adjac^t thmtcic vertebrae and the intervening interv^tebial 
costal cartilages, and the bodies of the thoracic vertebrae. The disc, 
thorax encloses and protects the thoracic organs. 

3« Tubercle of the rib: articulates with the articular facet on Ihe 

I. RIBS (L. costae): the long, curved bemes forming the lateral transverse process of the same numbered vertebra, 
wall of the thorax. 

4. Intercostal space: the space between two adjacent ribs. 

• True ribs (a) (sternal ribs): articulate by their costal cartilage 

with the sternum. 5. COSTAL CARTILAGE (L. costa, rib): the bars <rf hyaline 

cartilage either ctmneciing the bony rib to the sternum or to the 

• False ribs (b) (asternal ribs): their costal cartilages unite to fonn costal arch or ending freely, 
the costal arch, indirectly joining them to the sternum. 

6. Costal ardi: the curved structure formed by the costal caiti- 

• Floating ribs (c): found in the dog and man, end in costal lages of the false ribs, 
cartilages that do not join to die sternum or other costal cartilage. 

7. STERNUM or breastbone: the unpaired bones (sBmebrae) 

II. Headorthe rib; articulates with caudalandcranialcostalfacets forming the floor of the thorax. 
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THORAX 



3, Tub«r<le of rib 


2. Head of rib 


1* Rib 


Thorax-216 


4* Intercostal space 


8» Maaiibriuin 


Steroebra 


5. Costal cartilage 


6. Costal arch 


Fig. 11-96 - Horse - Rib 


Fig* 11-97 ^ Horse - Thorax 


iat. view 


9. Xiphoid process 




Fig. 11-98 - Ox • Thorax - lat. view 


t HMBbriua (ma-NOO-bri-um) (L. tiandle): theexpanded first 


'®J*<>idpro«ss(ZY-fijyd)(G.x^/wi, sword); the last stemctna 
IS a Uiin, horizontal bone capped by the xiphoid cartUage. 

■.^ORAOCINLET" orcraniallfaorMicopeaing: formed 

^ last cenical vertcijra, fim pair of ribs awl the stm 

wcaudal thoracicopMiBa y.y)^ 
>? ae cnap hra gm ® 


SPEQES DIFFERENCES 

* 

% 

FloaUog ribs: last pair in dogs c«ly. 

Nnmber of stemebrae: carnivores • 8, pig, horse and man 
6, ruminants - 7. 







DOG - SKELETON - THORACIC LIMB 


^glnoing-Thoracic limb*73 


1. Scapula 


0 ’.' 

li^ufflcruf 



1. Scapula 


Fig. ll-lOO “ Dog • Thoracic 
limb skeleton 
• lat view 


4. Uloa 


3. Radius 


S. Carpal bones 

d. Digit 1 

("dew claw") 

7. Metacarpal bones 

8. Prox. sesamoid boae 

9. Prox. pbalaox 

10. Middle phalanx 

11. Dist. phaidttx 



2. Humerus 


Fig. II-99 - Dog - Thoracic limb 
skeleton • med. view 

A. Should«r joint 

B. S^bow joint 

C. *Cvp^" tfticuiationo 

D. Matacijpophftlin^ftl *rtlcuUtioru 

E. Prox. mt«rph&l>nc«»l Brtkulationt 
r. Diit. intorphBlantexl BrticuUtioni 
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HORSE - SKELETON - THORACIC LIMB 


Thoracic iimb-74 


Scapular cartilage 


2. Scapula 






Fig. II-lOl - Horse • Thoracic 

limb skeleton • lat. view 

Fig. II-102 - Horse • Thoracic limb 

skeleton - med. view 




3. Humerus 






S. Ulna 




4. Radius 


6. Carpal bones 


EUB4VETCOM 


8. Metacarpal bones 11 & IV 
(splint bones) 

- 7. Metacarpal III — 

(Cannon bone) 


A. Shoulder joint 
B Qhow Joint 
C. •Carpal" articulation 
Ttooe") 


*9. Prox« sesamoid bones 

10. Prox. phalanx (PI,.^ 

long pastern) 

11. Middle phalanx (PH, 

short pastern) 

13. Dist. sesamoid bone 
(navicular) 

12. Dist. phalanx (Pill,— 

(coffin bone) 


D. M«tacarpopha(ane«al 
articulation (fetlock joint) 


E. Prox. interphalanfeal 
articulation {paatem joint) 

F. DUt. interphalangeal 
articulation (comn joint) 
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ox - SKELETON - THORACIC LIMB 


Thoracic iifflb-7S 



I. Scapular cartilage 


2. Scapula 


3* Humerus 


5. Ulna 


4. Radius 



6 . Carpal bones 


8 . Small metacarpal bone (McV) 


7, Large metacarpal bone 
(McIII & McIV) 


2. Prox. (palm.) sesamoid bones 
9. Prox. <lst) phalanx (P I) 

10, Middle (2nd) phalanx (P II) 
13. Dist. sesamoid bones 
IL Dist. (3rd) phalanx (P III) 


Fig. n*I03 - Ox • Thoracic limb skeleton 

• lat. view 


Fig. 11-104 - Ox - Thoracic limb skeleton 

* med. view 
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Thoracic limb-77 


.-CAPULA 

Fig« 11-107 - Dog - Lt. scapula - lat. view 



Fig. 11-109 - Cat - Clavicle 


J. Supraspinous fossa 


4. Infraspinous fossa 


8. Suprahamate process 


W£LIB4VET 


5. Subtcapular fossa 


6. Gleooid cavity 


Fig. Il-nO - Cat - Lt. scapula 

• ventr. view 


2. Acromion 


t. Scapular notch 

b. Neck 

c. Supraglenctd tubercle 

d. Dors, border 

e. Facies serraU 

r. lAhsglenoid tubercle 

g. Coracoid {vocess 

h. Nutrient forunen 

(Fis.niU) 

L Crst angle 
j. Vencr. angle 


Fig. 11-108 - Dog - Lt. scapula 

• med. view 


CLAVICLE (KLAV-i*kul) (L. little key) (collarbone): the b<me 
articulating with the Moulder and the siemum in man to maintain 
the shoulder in a lateral position. The domestic animals need their 
thoracic limb under their bodies, so the clavicle is absent or 
rudimentary. 


3. Supraspinous fossa (soo^^mt-SPY-nus): the area cranial to 
the spne providing attachment for the supraspinatus muscle. 

4 . Infraspinous fossa: the area caudal to the spine providing 
aoachm^u for the infraspinatus muscle. 


SCAPULA (SCAP-yoo-ta) ("shoulder Made”): the Oat, triangu¬ 
lar bone of the shoulder. The two sc^lae make up the thoracic 
girdle. 

1. S p me of the sea pula: the long projection di viding the scapula" s 
lateral surface and ending as the acromlcm. 

2. Acromion (a-KROH-meeK)n): the expanded distal end of the 
spine of the scapula. 


5. Subscapular fossa: most of (be medial (costal) surface of the 
scapula ^viding auachmeni for the sub^pul^ muscle. The 
dor^ pan of the costal surface is the seriated surface (e) for the 
attachment of the senatus vcntialis muscle. 

6. Glenoid cavity: the ^low cavity articulating with the head of 
the humerus to form the should^ joint 

7. Scapular cartilage: the cartjlagitx}us structure on the d<Ksa] 
border of the scapula. 
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SCAPULA 


Thoracic Iirab-78 




Fig, II-I07 - Ox • Rt. scapula • vcntr. view 


Siipragknoid tubercle: (he process near the cranial asp ect of the 
Sienoid cavity, providing auachment for the biceps brachii mus- 
de. 

Coracoid pnjcess (KOR-ah koid) (Or. cfowlikeKg): the small 
process on the medial side of the supraglenoid tubmle for the 
attachment of the coracotaachialis muscle. 

t. Suprahamate process: the caudal projection of the acromion 
found (mly in thecat. The distal of the ^inecan be called the 
aennnion or hamate (L. hooked) process. 


SPECIES DIFFERENCES: 

Clavicle: Cat • a separate, non-aniculating bone, seen radio- 
gr^ically. Dog • a rudimentary structure embedded in the 
brachiocephalic muscle, rarely seen radiographicdly. Horse 
and Ox • absent 

Acromion (2): absent in the horse and pig. 

9. Spinal tuber: a bony enlarg^ent of the scapular spine 
found in the horse and pig (poorly developed in the cat and ox). 

Scapular cartilage (7): a narrow band in (he dog, while in the 
horse, ruminants and pig it is a bread, thin structure. 


CLINICAL 

Secondary ossincatsm centers: - supraglenoid tubercle in 
the canuvores fuses by eight momhs of age. Supraglenoid 
tubercle and cranial glenoid cavity (fuse one year) and dc^al 
border of the scapula (fuses at thm years). 

'..V: 

V 

Clavicle: inthecatcanbemistakenforaUmeintheesbi^^us 
on lateral radiographs. 
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HUMERUS 


Thoracic )imb-79 


2^ iDtertubercuUr groove 


5. Body 


9. Medial 
epicoodyle 



3« Greater tabercle 


6. Deltoid 
tuberosity 


IL Radial fossa 


12. Supratrochlear 
foramen 



4. Lesser tubercle 


7. Humeral condyle 


8. Lat. epicoodyle 


1. Head 


Fig. IMIS-Dog 

• Lt. humerus 

• caud. view 


13. Supracondylar 
foramen 



Fig. 11-114 - Dog - Lt. Humerus 
- cran. view 


Fig. Il-lld - Cat • Lt. humerus 

- caud. view 


s. Tricipitt] Uot 

b. Br»cbl»l |roov 4 

c. Lftt. c^condylv mil 

d. Trochlea 
«. Cipituium 
f. N«ck 

f. InMiiioD of mfraa^oiu 
UxtdoB ( 11 - 118 ] 


HUMERUS (HYOO'iner-'US) (ann or brachial bone): che largest 
bone of the thoracic limb. It aiticulaies proximally with the 
scapula, forming the shcxilder Joint; and distally with the radius 
and ulna, fbnning the elbow joint 

1. Hud: the rounded pocess articulating with the sc^ula's 
glenoid cavt^ to form the shoulder jomt 

2. Intertubercttiar (bicipital) groove: the sulcus between the 
greater and lesser tubercles through which the tendem ot the 
biceps brachii muscle runs. 

3. Greater (lateral, major) tubercle: the large process cr^i- 
olateral to the bead to which many muscles attach. The point of 
the shoulder is a surface feature formed by the greats tubmle. 


4. Lesser (medial, minor) tubercle: thepr 
of the bead. 




on the medial side 


5. Body (shaft, diaphysis): the cylindrical part connecting the two 
ends {tpijtyses) ^ the boat. 

d.DdUdd tuberosity: the large tubmsity on the lateral sideof the 
humerus. 


7. Humeral condyle: the entire distal exnemity of the humerus, 
including the two articular areas Otumeral capitulum and humeral 
trochlea], the two fossae (three fossae in the cat) and the iateiaJ and 
medial epicondyles. 

8. Lateral epUrondyle: the lateral sideof the humeral condyle, 
giving rise to the extensors of the ftxeann. Functionally it is 
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HUMEROS 


Fig. 11-117 - Ox • Lt. humerus 

- caud. view 


Fig. 11-119 - Horse -It. humerus 

- cran. view 



4. Lesser tubercle 


1. Heed 


6. Deltoid tuberosity 

2. Intertubercular groove 
3. Greater tube 


10. OlecranoD fossa 

Fig. n-118 - Ox 

• Lt. humerus 

• cran. view 


9. Med. epicondyle 


7. Humeral coodyle 



14. Intermediate 
tubercle 


11. Radial 
fossa 


S.Lat. epicondyle 



Fig. 11-120 • Horse • Lt. humerus 

• lat. view 


known as the extensor epicondyle. 

9 . Medial epicondyie: the medial-most point of the humeral 
condyle, functionally known as the flexor epicondyle because it 
provides attachment for the flexor muscles of the ftneaim. 

10. Olecranon fossa (oh-LEK-ra-non): the caudal excavation 
mceiving the proximal end of the ulna on extension of the elbow. 

11. Radial fossa: the excavation opposite the olecranon fossa 
mceiving the proximal end of therai^us on flexion of the elbow. 
The cat has a small coronoid fossa medial to the radial fossa for 
dse medial comnoid process of the ulna on flexion of the elbow. 


SPECIES DIFFERENCES 

12. Supratrochlear foramen: the hole between the ole¬ 
cranon and the radial fossa found in the dog and sometimes the 
pig. Nothing passes through iL 

13. Supracondylar foramen: the opening in the medial 
epicondyle present only in the cat. To remember which side 
it is on. median nerve and brachial vessels pass through it 

14. Intermediate tubercle: a prominence in the horse's 
intertubercular groove. 

15. Greater tubercle: is divided into cranial and caudal parts 
in the ungulates. 
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ULNA & RADIUS 

7. Ancooaal process 


6. Trochlear 
notch 


2. Head 


L Radius 



5. Olecranon 


Fig. 11-121 * Dog - Lt. ulna 

dt radius • lat. view 


4. Ulna 


Fig. 11*122 • Dog • Lt. ulna & radius 

- caud. view 


9. Interosseous space 



A. Ankiilw of r»dlu» (n*I3S) 

b. Kock of fftdiuj 
e. Qroovo for eomroon diptat 
MoarorioadoQ (n«Ul) 

4. 8tyl^ procMi ^ radiu* 

«. Radial tubaroaiky 
t CoMBoid proean (D^ISS) 

C. Radial aoicb (ooi 
•hovn • Ig. aai&ala) 

b. Body of radius 
i. Body of ulaa 
i. OlamooD proci 
(tuba r oilty) 


Thoracic Umb«8l 
% 

J 


, ^ ^8. Styloid process 

3. Carpal articular surface 



1. RADIUS (L. spoke of a wheel): the main weight-bearing bone 
of the forearm, articulating with the humerusand ulna forming the 
elbow joint and with the carpal bones and ulna fwming the 
antebrachiocarpal joint. Three distal grooves on its cranial surface 
accommodate tendons. 

2. H^d: the proximo pan of the radius which articulates (fovea 
capitis, a) with the humerus (capitulum) and ulna. 

3. Carpal artlcularsurface: the articular surface on ihedistal end 

of the radius (trochlea) which aniculates with the carpal bones. 
Styloid process of radius (d): distal end of the radius. 


providing a lever ann the extensor muscles of the elbow. It 
forms the point of the elbow. 

6. Trochlear notch CplOHK-lee-ar) (semilunar notch): the 
d^?fession for articulatit^ with the humems and ending in the 
ancorteal process. 

7. Anconeal process: the proximal end (tf the trochlear notch 
which fits in the olecranon fossa of the humerus when the elbow 
is extended. 

Medial coronoid process (Q: the lar^ distal end of the trochlear 
notch. 


4. ULNA (L. elbow): the long, thin bone serving mainly for 
muscle attachment and formation of the elbow joim. Proxiraally 
it articulates with the humerus and radius, distaily with theralius 
and the carpal bones. 

5 . Olecranon (Oh-LEK-ra-non): the proximal pan of the ulna 


8. Styloid process the ulna: the pointed, distal end of the ulna. 

9. Interosseous space: the space betsvem the ulna and radius, 
readily seen in the carnivores and pig. The horse has apioximal 
interosseous space and the ox has proximal and distal oies. 




ULNA & RADIUS 


5. Olecr&non 
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Fig. 11-123 • Horse • Rt. ulna 
& radius • cran. view 


125 - Ox - Rt. ulna 

' iS - cran. view 


7. Anconeal process 


6. Trochlear 
notch 


'4. Ulna 


1. Head of radius 


9. Interosseous 
space 


WWW 


1. Radius 


8. Styloid process(ulna) 

Fig. IM24 
& radi 


Fig. II-12d - Ox • Rt. ulna 

& radiur • caud. view 


SPECIES DIFFERENCES 


fnonihs of age. • ' 

Fragmented medial coronoid process (i): can cause degen 
eiadve joint disease of (he elbow. 

• /. . 'I*. •!- ' 

Prenature closure of the epiphyseal growth plate (^phy 


Ulna: fuses with the radius in the horse and ruminant; there¬ 
fore, these animals cannot supinate or pronate their forearm. It 
is not fused in the carnivores and pig, allowing pronaiim and 
supination. 

Styloid processor ulna: the distal epiphysis of the horse's ulna 
is fused with the radius, and in essence becomes a pan of the 
radius. 


seal cartilage, physis): can occur in the distal ladiiis or uJii The 
other bone will continue growing causing deformities of the 
bonw distal to the carpus and joint proWemsinthedbow. 

Angular limb deformities in foals: can be chubby opposite 

„ . „ , ^ . sidespfthe.di^growthplateoftheradiiisgrpwingaidifferent 

Capped elbow, olecranon bursitis: an inflammation causing rates. If caught eariy it may be siirgi^y coated. A^^pte 
^ formation of a su^utaneous bursa over the olecranon maybedtivenoneithersideofthepliysistodowLts^w^and 
Qwrosily; In horses this is caused by repeated trauma of the allowiheothasideiocatchup.Thismustbercchoved whenthe 
elbow hitting the hoof while lying and is called "shoe boil". limb straightens or the limb will deviate the opposite way. 

Periostealstrippingisthecuuingoftheperiosieumontteside 

ununited anconeal process: failure of the secondary ossifica- trf the physis that is growing slowly. This will speed up its 
tion of the anconeal process to unite with the ulna after five growth to catch up with the other side. 


CLINICAL 
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CARPUS 
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Ca. (Accessory) 


Cu. (Ulnar) 


Cr. (Radial) 


Fig. 11-127 • Dog • Lt. carpus 

• dors, view 



Cu. (Ulnar) 


Fig. II-128 - Dog • Lt. carpus • lat. view 


MANUS: Che distal pan of the thoracic limb, consisting of the 
carpus^ metacarpus, phalanges and their associated sesamoid 
bones. Jt is also called the forepaw in the carnivores. 

Carpus (iCAR«pus) (L. wrist): the carpal bones; a bo the 
compound joint formed by these bones, or the region between the 
forearm and metacaq}tis. 

CARPAL BONES: the two rows of bones forming the carpus. 
The number of carpal bones varies between species due to fusion 
between bones or absence of one or more bones. The pig has the 
generalized pattern of eight bones. The proximal row consists of 
the radial carpal, intermediate carpal, ulnar carpal and accessory 
carpal bones. The distal tow, from medial to lateral, consists of 
carpal bones 14. 

Proximal row: 

* Cr. Radial: the largest carpal bone, medially located. 

* Ci. Intermediate: between the radial aitd ulnar carpal bones. 

• Gu. Ulnar; laterally located bone in the proximal row. 

• Ca. Accessory: projects behind (palmar) the carpus,articuiaiing 
with the ulnar carpal. (It is the only carpal bate to which museks 
attach • flexor carpi ulnaris and extensor carpi ulnaris). 

Distal row: consists of the Isi, 2nd. 3rd and 4ih carpal bones (Cj. 
Cj, Cj & CJ in the generalize pattern. 


Cr ewpftl b«ni 
Ci Intinntdiftte cftrpil bon^ 

Cu U)nw ewpd bone 
Cs Accwiory e&rpftt bOD« 

C. Tint eurpU 
ci StMfid cftrpa] 
c! Third cwpU 
Fourth oarp&l 

fuiod 2nd Sc Srd evpad (ruminnnit] 


SPECIES DIFFERENCES 

(Rg* IM43-144): has the “generalized” carpus of eight 
bones. 

^ * 

Horse: confers to the generalized pattern of eight bones 
unless the 1st carpal boat is missing, or rarely if a fifth cmc is 
presen L 

Dog and cat: have seven carpal bones due to fusion of the 
radial and intermediate car^ bemes to form the dog’s “radial” 
carpal bone. 

Ruminant: has six carpal bones. The 1st carpal bone is 
missing and the 2nd and 3rd carpal bones are fused forming 
the “fused 2nd and 3rd" carpal bone. 


%. Rftdiui 

b. Ulnft 

c. Metacarpftl 11 

d. Motftcarpftt III 
«. Mttacorpftl IV 
f. Mot&corpftl V 
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CARPUS 

Fig. 11-129 - Horse - Lt. carpus - dors, view 


Thoracic Iimb-84 



WWW ELI 


Ci Intermediate 


Fig. 11-130 - Horse - I.t, carpus - palm, view 



Fig. 11-131 - Ox - Lt. carpus 
- dors, view 



Fig. 11-132 - Ox • Lt. carpus - lat. view 


! CLINICAL 

I 

Sesamoid bone of the oblk|ue carpal extensor (extensor 
poUicus longus) tendon: is located on the medial side of the 
carpus and shouldn't be mistaken for a chip fracture. 

i 

Valgus and varus: terms for deviation of (he bones distal to a 
: yAni These can be caused by premature closure of the distal 


growti) plates of ihc ulna or radius in carnivores or by di^w- 
tial growth rates of the distal physis of the radius in foals. |v 


Carpus valgus: lateral deviation of the bones mstal 10 
carpus. (Memory aid - '’L" in vaLgus for lateral deviationO ^ 

Carpus varus: medial deviation of the bones distal to 
carpus. 
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METAOJ^PAL BONES 





Fig. 11-134 • Dog - Lt. metacarpal bones 
- palm, view 


Fig. 11-133 - Dog - Lt. metacarpal 
bones - dors, view 


McI MttMvpkl I 
Men MitMftfpiJ n 
Mem MetkCferptl m 
MelV MetfteirptI IV 
MeV MetM«rp»lV 


b. Cftrpftt ertieulftf eurfMt 

c. Mttftcarp«l tuberosity 

d. Body 
«. Heod 

f. Sofitto) ridge 

g. CondylM (mod. U lot.) 


METACARPUS: the region of the manus located between the 
carpus and digits. 

METACARPAL BONES: the generalized metaevpus has flve 
bones num bered 1'V from med ial to lateral. The species differ due 
to absence or fusion of bones. Each bone is composed of a base 
articulating with the carpus, a head articulating with the proximal 
phalanx of a digit, and a shaft connecting the two extremities. At 
least one sesamoid bone is associated with each metac^pal bone. 


CARNIVORE METACARPAL BONES: the generalized pat* 
tem of five metacarpal bones. Metacarpal I (McO ^ much reduced 
and bears no weight, it is part of die dew claw. 
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METACARPAL BONES 


Thoracic Umb*86 



PIG METACARPAL BONES (Fig. 1M43 & 144): has four 
oetacarpal bones. The Ist meta^jpal bone (McI) is missing. 
Vtocaz^ bones 11 and V (McO and MeV) are gr^y reduced 
and don't bear weight The weight is borne by metacarpals niand 
rV{McIIIandMcIV). 

HORSE METACARPAL BONES: has three metacarpal bones. 
The 1st and 5th are missing. 

SpJiat bones: Che common name for the greatly reduced metacar^ 
pais II and IV (Mcll and MclV). The splints usually end distally 
B small swellings that are called the "buttons of the splints". 

Cannon hont: the common name for the large metacarpal ni 
(Mein). It is the only metacarpal to articulate with the digit 


MeV (small 
metacarpal bone) 


*Mcin 4c IV 
(large 
metacarpal 
bone) 


McIV (splint bone) 


McIV 

(splint bone) 


Fig, IM37 Fig. IM38 

Ox • Lt. metacarpal bones 
• dors, view . palm, view 

RUMINANT DrFFBRENCes 

h. Dor*. loQfieudln*] groovt k. Inttrtrochl«ar tnoiture 

i. Prox. mctaoarptl cMoJ I. Polm. lonfitudinftl froov* 

J. DUt. e»n»] 


RUMINANTMETTACARPALBONES: two metacarpal bones. 
The 1st and 2nd (McI and McII) are missing and the Srd and 4th 
are fused. 


- Men- 

(Cannon bone) 


Large metacarpal bone (cannon bone): the common name for 
LiSSl metacarpals III & TV. 

Small metacarpal bone: the common name for the greatly 
reduced metaca^ V (McV). 


Buttons of s{dints 


CLINICAL • HORSE METACARPUS 


^^Bucked shins": the inflamihii^ (peiiostitu 
surface of the horn's canifo^tbOiie Reeling 
under three years of age. ^ 

^^Sptints": an inilammaiion of the horse* s ra 
ment between the splint bones andthe cannon 
confused with the splint bones), 




Fig. IM35 

Horse * 
• dors, view 


Fig. 11.136 
Lt. Metacarpal bone 

• palm, view 


“Fractured splint": a fracture of a splint bone. 
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DiGrrs 


Thoracic Umb*87 



Fig. 11-139 - Dog • Lt. digits - dors, view 


4 

Fig. 11-140 - Dog - Lt. manus - palm, view 


DIGITS: the bones corresponding to the fingers and toes of man. 
There are five digits in the generalized digital paoem, numbered 
from medial to lateral (I“V), Species diHerences are due to 
reduction in the number of digits. The digits generally consist of 
three phalanges and a number of sesamoid bones. 

Dew claw or paradigit’ a digit not bearing weight 

CARNIVORE • DIGITS: four mJn weight-bearing digits (!!• 

pew claw (i): the 1st digit and the 1st metacarpal bone. The 1st 
digit is reduced incize having only two phalanges, die proximal 
and distal, and one proximal sesamoid bone. Some dog breeds 
have double dew claws. 

1. Proximal phalanx (FAY-lanks): the first phalanx divided into 
the base. body, and head. 

2. Middle phalanx: the second phalaru with the same stnicQire 
as the proximal phalanx, but shorter. It is not present in the first 


digit 

3. Distal phalanx: the third phalanx carries the homy claw. The 
flexor {xocess (f) on the palmar side provides insertion for the 
deep digital flexor tendon. The extensor process (e) located on 
the dorsal proximal part of the four main digits provides insertion 
for the tendons of the common digital extensor muscle Qong 
digital extensor muscle in the hindlimb). 

4. Ungual process: the tapered, cone-shaped process covered by 
the homy (^w. 

Horny claw (h): the fxngemail-like structure covering the ungual 
process. 

5. Palmar sesamoid bones: the nine small bones at the metacar¬ 
pophalangeal joint; two for each of the four main digits and one 
for the 1st digit 

Distal sesamoid bones: are rqiresented by cartilage in the carni¬ 
vores and rarely ossify. 
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DIGITAL BONES 


Thoracic iimb-88 




5, Prox» sesamoid booe 




1« Prox. phalanx 


i'-'- 


if 


w. 


\ < 


2. Middle phalanx 


/ ■; 


■\v 




6* DIst. sesamoid bonetf^ 


'Axial 


Abaxial 


3« Dist. phalanx 


Fourth digit 




r^l 

I 

Third digit 


Fig. n>141 - Ox • Lt. digits - dors, view 


Fig. 11-142 - Ox -Lt. digit • palm, view 


a. Bm 

b. Body 

e. Tro^«ft 
d. UcifUftJ er«»t 
(evalvcra*) 

0. ExUoMf proem 


t Plexor proem 

Don. Mitmoid bone (dog) 
b. Homy daw (earairofei} 

1. Dev dev (ei^voree, 
picas ox) 


OX • DIGITS: four digits, two weight-bearing and two non- 1. Proximal phalanx: the long pastern as in the horse, 
weight-bearing. The 1st digit is missing. The second and fifth 

digits are vestiges (iiDiiDbAle to find) extemaliy manifested as 2. Middle phalanx: the short pastem, 
hon^ dew claws bdtind die fnlock. 

3. Distal phalanx: the coffin bone. 

Third and fourth digha: fully developed weight-bearing digits 

consisting of three phalanges and thiee sesamoid bones each. SesamtM bones: two proxifnal (S) at the metacaipc^halan- 


They aie numbmd medially m laterally. 


geal jc^t and one distal (6) at the distal interphalangeal joint 
fve^ digit 





DIGITAL BONES 


Tboracic Umb'89 



HORSE- DIGITS: one digit per itmbiDppartii^ Me m. 

L Prodwal pbabnx: the long pasten, 

2. Middle phaluu: (he Aort ptstov. 

3. Distal phalmr dtecoffin bone. It fitsioto (he hoof and has 
an extensor process f(v (he insenkm of (he digital extensor 
tendon. 

• Parietal surface (a): suffice next to the hoof wall 

• Sole saface (b): sur&ce fadng the ground. 

«Medial and iii^ solar foornina Oi): entrances to the solar 
canal for the condnuations of the digiia] arteries. 

• Solar caial: the canal between (be solar foramina for the 
tenninal 

arch of the arteries. 

• Pahnarptocesses "angles’tv 'wings' (c): of the coffin bone. 

• Parietal grooves: sulci on the perietal ^ace. 

Ungoal cartilage (Fig. in-23): the mwBal and lateral carti¬ 
lages of the hoof attached to the corooanr border (e) of the 
distal phalanx. 

4 . Proximal sesamoid bones or " sesamoids” : the two small 
bones on the palmar side of (he metacspophalangeal (fet¬ 
lock) joint. The lateral one is taller radiogra^ically than the 
medial one. This bone is situated between the suspenswy 
ligament and the distal sesamoidean ligaments. Together 
these make up the suspensory apparatus of the fetlock joint. 

5. "Navicular bone’ (L. little ship) or distal sesamoid bone: 
unlike other sesamoid bones it is not embedded in a tendon but 

is between the deep digital flexor tendon and the middle and 
distal phalanges. It has articular and flexor surfaces and 
{woximal and distal borders. 


nc- DIGITS: fburdigiis.lhelstismissiiig. Thesecoedand 
fifth are reduced and do not bear weight and are called dew 

claws. T^ are fully formed exc^ tb^ (bey la^ a distal 
sesanH^booe. 'nieiBaindigits(3idand4th)con8istofthiee 
phalanges, two proximal sesamoids and one distal sesamoid. 


Fig. 11-143 - Pig - Lt. manus 
• dors, view 


WWW.EHg4vET 


Fig. 11-144 - Pig 

• Lt. manus 

• Palm, view 


Prox. 

phalanx 


Middle 

phalanx 


CLINICAL - HORSE 

Quitter: an innammation of the ungual cartilages. 

Skfebooe: the mineralization of the ungual cartilages with: 
age. This usually has no clinical significance. 

Ringbone: periosteal bone deposition on the phalangesi 
occuring near the pastern joint (proximal iruerphalangeal 
Joint) is a high ringbone; near the cofBn joint (distal inter- 
phaltmgeal joint) is a low ringbone. 

Osselets: ringbone around the metacarpal/ metatarsal phalan¬ 
geal joint (fetlock). 

Buttress foot (pyramidal disease): bone deposition at the 
extensor process of the cofTin bone, caused by a fracuue of the 
extensor process or it may be a fonn of low ring bone. 

Rotation of thecoffin bone: the rotationof the toeof the distal 
phalanx towards the sole of the hoof, resulting fiom chronic 
laminitis. 


McIV 


Dlst. phalanx 


Prox, sesamoid bone 


Mclll 


DUt. sesamoid bone 


Ct Radial carpal bona 
Ci Intermediate carpal bone 
. •* carp&I ton:^ 


R Radlua 
U UIt5& 



DIGITAL BONES 


Thoracic limb- 536 



b. Solar lurfacc of dift. phalanx h. Solar foramon 

c. Pro<««« of P HI i. SemiluDar lina 

d. Pariatal $ulcu9 J. Flaxor furfaea 

«. Coronary bordar k. Crana 

f. Extanaor prnctat L> Buttm of splinS 


Fig. 11-147 - Horse - Lt. manus - palm, view 





HORSE - SKELETON - PELVIC LIMB 

Fig, 1-150 - Horse • Lt. pelvic limb skeleton 

• lat. view 


Pelvic Iimb-92 


1, Os coxae 


3. Patella 



6. Tarsus 


9. Metatarsal bone III 


10. Prox. phalanx 


11. MidJIe phalanx 


12, Dist. phalanx 


5. Fibula 


¥ 

Fig. II-lSl - Horse 
Lt pelvic limb 
skeleton - med. view 


7. Metatarsal 
bone II 
**8. Metatarsal 
bone IV 


13. Prox. sesamoid 

bones 

14. Dist. sesamoid 

bone 



A. Hip joint (c^xaI articulation) 

B. Stifle joint (fenual articulation) 

C. Hock (tarial) Joint 


D. Metatarsophalangeal jointa 
B. Prox. interphalangeal joint 
F. Diet, interphalangeal joint 


Converging arrova 
indicate angle of 
flexion of joint 
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ox - SKELETON - PELVIC LIMB 


Pelvic Urnb-93 



Fig, II-152 - Ox • Lt. pelvic limb skeleton 

• lat view 


1, Os coxae 


2, Femur 


3. Patella 


4, Tibia 


6, Tarsus 


8. Metatarsal sesamoid bone 
(metatarsal II) 

7. Large metatarsal bone 
(metatarsal III & IV) 





12. Prox. sesamoid bones 


9. Prox. phalanx 

10. Middle phalanx 


13. DIst. sesamoid bones 
11. Dist. phalanx 



Fig. 11-153 - Ox - Lt. pelvic limb 
skeleton - med. view 



A. Kip joint (coxal &rticuUtioD) 

B. Stifle joint ( genual articulation) 

C. Hock (taraal) Joint 


D. Metatartophalangaal jointi 
B. Prox. iotarphaiangeal joint 
F. Dist. intarphaiangeal joint 




PIG - SKELETON - PELVIC LIMB 

Fig. 11-154 - Pig - Lt. pelvic limb skeleton 

• lat. view 


Felvic limb -94 








1. Os coxae 






•^1 






2. Femur 




/ It A 




3. Patella 


4. Tibia 






5. Fibula 


6. Tarsus 






7. Metatarsal bone II 

8. Metatarsal bone IV 

9« Metatarsal bone III* 




^^10. Prox. phalanx 

T 11. Middle phalanx 
12. Dist. phalanx 


13. Prox. sesampid bone"^ 
14. Dist. sesamoid bone 


Ftg. 11-155 - Pig • Lt. pelvic limb skeleton 
- med- view 




PELVIC GIRDLE 


Pelvic limb-95 


Fig. IMS6 - Dog - Pelvic girdle 

- cran. view 


3. Tuber coxae 


I. Iliura 


9. Pelvic symphysis 


5. Ischiatic tuberosity 


4. Ischium 


3. Tuber coxae 


Fig. n-lS7 - Horse • Lt. os coxae 
- lat. view 


7. Acetabulum 


8. Obturator foramen 


PELVIC GIRDLE or bony pelvis: consists of thejoiningof the 
two hip bones (ossa coxarum), sacnim and first few caudal 
vertebrae. It encloses the pelvic cavity. The "pelvic iniet" is the 
cranial opening into the pelvic cavity. The "pelvic outlet" is the 
caudal opening out of the pelvic cavity. The widest horizontal 
distance of the pelvic cavity is the transverse diameter. The 
vertical diameter from the pelvic symphysis to the sacrum (prom¬ 
ontory). 

HIP BONE Of os coxae: the fused ilium, ischium, pubic and 
^Ctidcuiar bones. The acetabular bone is in the cent^ of the 
acetabulum and fuses early leaving no visible indication of its 
presence. 


Hip boaes or ossa coxarum: the two hip bones. They are joined 
at the pelvic symphysis. 

L ILIUM: the largest and most cranial pan of the os coxae. It 
consists of a wing and a body. It forms the cranial part of the 
acetabulum and articulates with the sacrum. The ischiatic spine (j) 
separates the greater (i) and lesser (k) ischiatic notches. 

2. Wing: the lateral masses of the ilium that articulroe with ihe 
sacrum. The gluteal surface (h) is the lateral aspect of the wing 
where the middle gluteal muscle arises. The auricular surface (c) 
articulates with the sacrum forming the sacroiliac joint. Tht iliac 
crest (a) is the cranial edge of the wing. 
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PELVIC GIRDLE 


Pelvic iimb-96 


Fig. 11-159 - Ox - Ossa coxarum 
- dors, view 



Fig. 11-158 • Horse • Ossa coxarum 

• ventr. view 


i. Crest of ilium 

b. l\iber sacrtle (11457) 

c. Aurkultf surfec« (11«156) 

(f ac»pe1vic surfecc) 

d. Body of D him 

e. Arcuate line 

f. Iliopubic eminence 

g. Pubic rubercle 

h. Glucea) surface of ilium (11*157) 


i. Greater iachiatic notch 

i lschUtic spine 
. Lesser iichiaiic notch 

1. Ischiatic table (11*159) 

m. Ischiatic arch 

n. Sacrum 

o. SacToilUc joiftt 

p. Lunate surface 

q. Acetabular notch 


3. Tuber coxae: the palpable prominence on the lateral wing. In ramus fornis part of the acetabulum and the caudal ramus is 
the ox it is called the "hrok". medial to the obturator foramen. The pecten is the cranial border 

of the two pubic bones (pubes). The peciineus nmscle attaches to 
Tuber sacrale (b): the medial process of the wing next to the the iliopubic eminence (0* 
sacrum. 


4. ISCHIUM (G, hip): the caudal-most part of the os coxae. The 
ischiatic table (1) is honzomal part caudal to the obturates 
foramen. 

5, Ischiatic tuberority bone*’ in the ox): the thick, caudal 
part of the ischium providing attachment for the caudal thigh 
muscles. 

Ischiatic arch (m): the caudal indentaiioD betwe^ the ischiatic 
ad>ero5ities. 

PUBIS: the cranioventral part of the os coxae. The pubis 
consists of a central body and two branches (rami). The cranial 


7. ACETABULUM (as’c-TAB-yoo-lum) (L. vinegar the 
concavity articulating with the ferhoral head. It is formed by the 
fusion of the ilium, ischium, pubic and acetabular bones. The 
ligament of the femoral head attaches to the fossa in the acetabu¬ 
lum. The lunate surface (p) articulates with the head of the femur. 

8. OBTURATOR FORAMEN (OB-too-iay*ter): large opening 
in the floor of the os coxae. 

9. PELVIC SYMPHYSIS: the junction of the right and left os 
coxae between the two pubic and two ischial IXHies. 

(XINICAL: Fracture 6f the bony pelvis are common in the: 
< 1 ^ 


r 
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FEMUR 


1. Head 


FEMUR (thigh bone); the heaviest bone in 
the body articulating ptoximatly with the hip¬ 
bone (fbnning the hip joint) and distally with 
the tito and patella (forming the stifle joint). 


1. Head; the smooth process articulating with 
the acetatwhim trf the os coxae, fanning the 
hip jotnL It has a dqnssiQn (fovea) (h) for the 
itMind ligament of the femur. The (a) 
joins the head lo the body of the femur. 


2. Greater (major, lateral trochanter (trob- 
KAN-ter): the large prominence lateral to the 
head. 


3. Lesser (minor, medial trociunter: the 
prominence distal to the h^ 


Trochanteric fossa 0): depression m the 
caudal aspect of the femur between the tro¬ 
chanters. 


4. Third trochanter the prominence oo the 
lateral side, distal to the greater trochanter. 


5. Medial and 6. lateral condyles (G. louck- 
les): the two large prominences articulating 
with the tibia and the menisci (fibrocartilage 
discs between femur and tibi^. 


Extensor fossa (e): depression on the lateral 
condyle for the attachinent of the long digital 
extensor muscle. 


7. Patdlar surface or femoral trochlea (L 
[Hillcy); the poove articulating with die pa¬ 
tella, bounded by two ridges, the medial one 
being the thicker in all species. 


S. PATELLA ^TEL-a) (L little plate) (knee 
cap): the largest sesamoid bone of the body, 
articulating with the patellar surface of the 
femur. 


SPECIES DIFFERENCES 


9. Trochlear tubercle: the large picmi- 
neoce on medial ridge of the pon^lliir 
face in the horse. The patella locks over this 
structure when the stay qipamtus is in use 
(pg. 198). 


4. Third trochanter (4): absent in the 
ruminants. 


10. Fabellae (L. bean): the two small sesa¬ 
moid bones embedded in the heads of the 
gastrocnemius muscle of die carnivore. 



Pelvic limb-97 


2. Greater trochanter 


Fig. 11-160 - Dog - Lt. femur - cran. view 


4. Third trochanter 
TCOM 


3. Lesser 
trochanter 


8. Patella 


7. Patellar surface 


Fig. II-X61 - Dog - Lt. femur 
- caud. view 


t. KmI of (•muf 
h. Body of fomur 

c. Mod. opioondyto 

d. Lol. o^ondyU 

o. bWnoor foooo 
t Booo of pMoUo 
f. Apox of pMoUo 

h. Porto of fomorU hood 
I. InUrtvochoaMrie cfoot 

j. Tfoehontorio foooo 

k. Mod. U lot. tuprooondylof 
tuborooitlof 

l. PoplUtol lurfoeo 

m. toiorcondyloid foMO 
B. Hut Hoot fonmoo 

e. Supfvoodylold foooo 

p. Artioulor ourfooi 
ofpouno(U-ie8) 



10. Fabella 


5. Med. 
coDdyle 


6. Let 
condyle 
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Ses&moid bone of the pc^litea) tendon in camivcr^^s: shouldn't 
be mistaken for a chip fracture in radiogr^hs. 

P'.u^llar fibrocanilage: in the horse and ox ditach^t the medial 
piteilar ligament wi A the patella. 


CLINICAL 

Mid ^aft fractures in carnivores: result in the caudd dis¬ 
placement of the distal fragment due to the pull of the gasupc?* 
nemius muscle. 











TIBIA & FIBULA 


Pelvic limb-99 


3. Lat. condyle 


4. Med. condyle 



Fig. IM67 - Dog - Rt. tibia & fibula 
- caud. view 


Fig. 11-166 - Dog - Rt. tibia & fibula 

• cran. view 



LEG SKELETON (L. crus): the tibia and fibula. 

1. INTEROSSEOUS SPACE: separates the tibia and fibula. 

2. TIBIA (“shin bone"): the medially located long bone. 

3. Lateral and 4. m^ial condyles (G. knuckles): the two proc¬ 
esses articulating with the corresponding femoral condyles and 
Rbrocartilage discs (menisci). 

S. Tibial tuberosity: the large proximal cranial process where 
''■I'STics and the patellar ligament(s) attach. 


6. DistaIarticular surfaceor cochlea: ihelwogrooves,separated 

by a ridge, articulating wth die trochlea of the tibial tarsal bone. 

7. FIBULA (L. pin or skewer) C'calf bone”): the long, thin bone 
be^ng liule weight, serving mainly for muscle attachments. It 
articulates distally with the tibia and the fibular tarsal bone. It is 
the more lateral of the two bones of the leg 

8. Lateral malleolus (mal-LEE-oh-lus): the distal end of the 
fibula. 



TIBIA & FIBULA 

Fig. 11*168 - Horse • Lt. tibia & fibula 
• cran. view 
a b 

5. Tibial tuberosity 


Pelvic limb'lOO 



4. Med. condyle 
3. Lat. condyle 


7. Fibula 


1. Interosseous 
space 


2. Tibia 


8* Lat. malleolus 


6. Dist. articular surface 



Fig. 11-169 • Horse • Lt. tibia 

& fibula • caud. view 



Fig. 11-170 • Ox • tibia & fibula 
* cran. view 


ft. InUreoodylftTftini&ftneft 
b. Orta. uittrcocid)^ftr irtft 
e. Crftn. bord«; 
d. Miwculftr fropv # 
(cctftOMv nilcui] 
t. Mftd. mftllftoiiu 


f. Hftftd of fibulft 
f. Body of fibulft 
b. Body of til»ft 
i. Qroor# of Ut. ratlloolus 
J. PopUtfftj noUb (n-167) 
k. PepUUftI wamold 
bonft (cftmhroffti) 



Fig. 11-171 - Ox • tibia 
& fibula • lat. view 


SreCIES DIFFERENCES 

CarBivwe# and pig; the tibia and fibula are not fused. 


Horse: the fibula is a reduced bone that reaches only half way 
down the tibia. The true distal end of the fibula {lateral malleo¬ 
lus) is fused with the tibia. 


Eraiiunts: iheheadof the fibula fuses to the tibia. Most of the 

faib to develi^), therefore the proximal and 1 CLINICAL 

MfibuUare not conncctedand there is nolnterosseous space 

The distal end of the fibula (lateral malleolus) remains separate 
irai the tibia. 




'.V. 


Growth plates in the dog: unite by one year of age. The opi^ I<x : 
the tibial tuberosity can bemisiakwi for a fiacuirc in all s]^^; 
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TARSUS 


Pelvic limHOl 



TARSUS (G. torses flat) or ^^hock”: the two (or two and a halO 
rows of bemes between the crus and the metatarsal region. The 
ITOximal row consists of the talus (libial) and calcaneus (libular) 
tarsal bones. In the generalized pattern seen in the camivc^ and 
pigv the distal row consists of central, Isi, 2nd, 3rd, and 4th tarsal 
bones. The central tarsal bone is actually between the proximal 
row and the nwnbered tarsal bones. It doesn't span the whole 
tarsus because of the "two story" fourth tarsal bone. 

l»Talus (L. ankle bone) or tibial tarsal bone: the largest bone of 
the tarsus, located on its dorsomedial side. It articulates by its 
trochlea (b) with the tibia (the tibia and flbula in the dog). 

2, Calcaneus (kal^KAY-neems) (L. heel) orfibular tarsal bone: 
the second bone of the proximal row, lateral u> the tibia! tarsal 
bone. 

3. Gaicanean tuberosity: the large pocess of the fibular tarsal 
bone serving as a lever arm for the common calcanean tendon. 

Sustentaculum tail (a): the medial of the calcaneus. The 

lendon of Ute la^rai head of the de^^ ugiml fie • )r tendon cre 

IL 




CLINICAL ^. 

Capped hock: a builds Qnflamm^lon) of a aufciiianeous 


It may be seen in cattle and horses 




j 


SPECIES DIFFERENCES 

Carnivores and pigs: have seven tarsal bones. 

Ruminants: have five tarsal btmes due to fusiM of four bones 
to form two bones * centroquartal bone (fused central and 
fourth) and fused second and third. 

Horse: has six tarsal bones due to fusion of two bones • fused 
Island 2nd. 

Ruminant and pig: have two trochlea to their talus. 
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view 





METATARSAL BONES 



3. Metatarsal bone IV 
<Mt IV) ("splint bone") 


2.;Metatarsal bone II 
(Mt II) ("splint bone") 


EQUINE METATARSALS 
V Bate 

b. Tanal articular 
•urfM« 

e. Body 
d.H«id 

0. ridgo 

f. CoDdylos (med. St lai.) 

g. NutrioBt foramon 


Metatarsal bone HI 

(Mt III) ("cannon bone") 


Fig. 11-178 - Horse 

• Mctatar**'! bone 

• plant, view 

5. Metatarsal sesamoid bone 
(Mt II • small metatarsal bone) 


4. Large metatarsal bone 
(Mt in & IV) 


bovine Metatarsal bones 


Bmc 

b. Tmtil orticulv surface 
e. Prw. metatana) canal 

d. Put. metatanal canal 

e. Head 

f* Intcrtrochlcar mcUor 
S* Plant, lonsltudinal srooy* 
b. Body 



Fig. 11-179 - Ox • Metatarsal bone 
• r* -.nt. view 


Pelvic limb*118 


METATARSAL BONES and DIGITS (met'aTAR>sul): their 
pattern is die same as in the thoraciclimb of the horse and pig. 


SPECIES DIFFERENCES 

CarniTMes: the first metatarsal bone is even more reduced 
than in the front limb and the fini digit (dew claw) is often 
absent 

Ruminants: the HfUi metatarsal bone is absent A metatarsal 
sesamoid bone is present and is often called the **small 
metatarsal" or metatarsal n. 


Fig, 11-180 • Pig • Lt. pcs 
•dors, view 


Fig. IM81 • Pig - Lt 
-plant view 



PORCINE metatarsals 

A CalcanMH tuberoiity 
Tk Tibiftl kArtaJ bone 
Tf Pibulsr kirtftl bone 
Tc Central ksitel bene 
T1-4 Tereal benet 1-4 
Mt S-$ Met&kanel bones 2-6 
Ph 1-3 Prox., middle & disk, 
rhelengee 
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JOINTS 


ARTICULATION(ar-lik’.yoo-LAY-shun)orJOINT:Hnionor 

junction between two or mwc btmes of the skel«on. 

Arthrology (G.anhros.jmats+logcs, study): the study of joints. 

JOINT CLASSIFICATION: Joints can be ciassilied by several 
cril^. 

SIMPLE OR COMPOUND JOINTS: classified by thenumber 
of bwies articulating with each other. 

• Simple joints: aniculaticms with two articulating bates. 

• Compound joints: articulations with more than two bones 
anicuiaiing {e.g., stifle). 

STRUCTURAL CLASSIFICATION: classified by tfaeir unit¬ 
ing medium into fibrous, cartilaginous and synovial joints. 

• Fibrous joint- articulation united by fihmiK allowing 
hiilc or no movement, as in a suture or syndesmosis. These are 
often temporary joinu that later ossify (synostosis). 

• Cartilaginous joint- articulation united by fibaanUggs, hyg: 
linccartilagg. or both, as in asynchoidrosis ora symphysis. These 
also can be slightly movable or immovable. 

•Syitovialjuintrananiculationumtcdbva svnovial 
These are freely movable. 

FUNCTIONAL CLASSinCATION OF JOINTS; indicaies 
the degree of motion possible. 

4 

• Immovable joint or synarthrosis (stn'-ar-THROH-sis) 
syn^roses) (synarthroidal joint) (jyn. together, arrhro, joint): 
the fixed light union allowing litUe or no movement and having 
great strength (c.g., suture between two facial bones). 

- Suture (SOO-chur): a fibrous joint between the skull 
They may ossify with age. 

-"Hyalinecartilage joint" orsynchoiKlrosis{sin’kon-DROH- 
sis):MimmovabIc, temporaryjdntofhyalln*cartilage,e.B. the 

carulagiimus ^iphyseal plate uniting thediaphyses and wiiAy- 
ses (pg. n of immature baies). The epiphyseal plate aBows 
^wth of the bone and then ossifies with age. This process 
eliminate the jomi by frnning a synostosis (ossified joint). A few 
synchondroses persist through life, such as the costochondral 
juncnois Q)g. 131). 

‘ Slightly movable joint or amphianhrosis (am-fee-ar-THROH- 
sis)(^(Aiarthroidaljoint):ajoimconnected by eithercoinec- 
tive liKue or fibrocartilage (e. g., between the vertebral bodies). 
Amphi, as in amjAibian, implies both immovable and movable 
(which ii is), allowing only slight motion. 

- "Ligamentous joint" or syndesmosis (sin’-dez-MOH-sis) 


31 -General-lOJ 

(O. syndesmos. ligament): a fibrous joint uniting two bon r s Iw a 
sheet of fitaous connective tissue (e.g., attachments betweoi &e 

costal cartilages in the costal arch [pg. 713 md the m 
upment [pg. 111. e] between the radius wd ulna in tamivotes). 

- Symphysis (SIM-fi-sis); the fibrocartilaginous (w possibly 
hyaline cartilaginous) jotau that occuron the midlinc of the botfe. 
Althou^ they may or may not ossify with age, they always limit 
the motion of the jdnt Examples are the pdvic symphysis (pg 
118) and joints betweoi stenMbrae ft*. 131.1) and vertebral 
bodiw 130). Filwocanilage, a strong form of cartilage, is 
found niiere bones need to be strongly bound together and still 
allow some movemenL 

• ^eely movable joint or diartbrosis (dy’ar-THROH-sis) 
(dianhnddal joint): synoWal joints. Theuniting medium maybe 
considered the joint c^isule. 

• Synovial joint: discussed on pg. 106. 


GOMPHOSIS (gom-FOH-sis): the name tor the fibrous implan¬ 
tation of the teeth into the alveoli of the Jaw bone. This is not a true 
joint because the teeth are not part of the skeleton. TTiis peg-and- 
socl^ jam is held together by fibrous connective tissue, the 
periodontal ligament, that attaches each tooth in its sockeL 


Authers neu: The {mper urnu for the diflierow cluslficuion of joimj 
(tyntnhrosis, synchondrosis, syndesmosis, synostosis, amidtienhrosis, 
e«c.) are confusing, eesily forgotten, and frobably wool make you a 
better veterinatian. 
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JOINTS - FIBROUS & CARTILAGINOUS 


General-106 



FIBROUS 



> 

Fig. ni-1 - Fibrous A cartilaginous Joints 


105 



SYNOVIAL JOINTS 


General-107 


SYNOVIAL (sin-OH-vee-al) (diaithroida!) JOINT (movable 
joint)* characterized by its mobiU^, joint cavity, articular carti¬ 
lage, synovial membrane and fibrous capsule. This Is the most 
common type of joint Functicmally it is f^redy movable. 

1. Joint capsule: the two-lay^ed structure airrounding the joint 
made of an outer fibrous layer and an inn^ synovial membrane. 

2. Fibrous layer (capsular ligament): the white and yellow elastic 
fibrous part of the joint capsule. It attaches to the pmosteum on 
or near the margin of the articular cartilage. Its thickness varies 
from joint to joint and within each joint 

3. Synovial membrane: the inner lining of the fltoous layer. It is 
highly vascular, nerve rich, and produces synovial fluid. Hie 
membrane may extend outside the fibrous layer to communicate 
with a synovial sheath or to form a bursa under a tendon or 
ligament. 


di^er^t tissue that reduces frictiem b^weoi these tissues. Re> 
ambling a synovial joint «^ule. its walls consist of a fibrous 
layer lined by a synovial manbrane. Bursae are located between 
skin and bones, tendons and bones, muscles and bones, and 
ligaments and bones. 

10» SYNOVIAL SHEATH; a structure similar to a bursa diat 
wraps completely around a tendon. Itreduces friction between the 
tendon and underlying bones. 


Synovial fluid: the viscous liquid produced by the synovial 
membrane to lubricate the joint, supply nutrients, and remove 
waste from the hyaline articular cartilage. It has the consistency 
of raw egg white. 


4. Articular cartilage (ar-TlK-yoo-lar KAR-u-iiJ): the translu¬ 
cent, biuish-tinged cartilage, usually hyaline, covering the articu¬ 
lar ends of bones. It reduces the effects of concussion mi friction 
by its compressibility, elasticity and smoothness. Varying in 
thickness between and within joints, the cartilage is thickest in 
areas of highest pressure and friction. Havingno vascular or nerve 
supply, articular cartilage depends cm synovial fluid to supply 
nutrients and remove waste products. 


Llt>aments(5«6): strong bands of white fibrous connective tissue 
uniting bones. They function to keep joint surfaces in apposition 
and stilt allow movement. They are usually inelastic and may be 
iniracapsular or cxtracapsular. 


5. Intracapsular ligaments: ligaments located within the jdnt 
capsule. They are not within the joint space because the synovial 
membrane reflects over them (e.g., cruciate ligaments of the 
stifle). 

6. Extracapsular ligaments: ligaments developing outside of or 
as part of the joint capsule (e.g.. the collateral ligaments on the 
sides of all hinge joints). 

7. Joint cavity: a unique fe^ureofasynovial joint Itis little more 
than a po^nual space containing a trace of synovial fluid. 

8. Meniscus or disc: a plate of Hbiocartilage partially os com¬ 
pletely dividing a joint cavity. It flinctions to allow a greater 
variety of motion and alleviate concussion. Discs are found only 
in the stifle (pg. 120) and temporomandibular joims (pg. 127). The 
iniervertctxal discs do not divide a joint space. 

9. BURSA (BUR-sa) (syr^vid): a structure betwen 



CLINICAL 


FUse j<^ts: a jo^. itemed unreduc^ (tinhes^tel) 
firactiife, ha^g all the stnicm^^f a jovial joint 

fluid: sinc<»''.'syik>>iWJluid 


the 


of the jtent 


Luxations wm 

due to.injury* 
pred^iosing^ 


Bursitis (bur-SY*fls): 



SYNOVIAL JOINTS 


GeneraMOS 


Fig. in-3 • Horse - Stifle 
- caud. view 


5. Intracapsular iig. 
(caud. cruciate Iig.) 


4. Articular cartilage 


1. Joint capsule 


7. Joint cavity 



2. Fibrous layer 



8. Meniscus 


6. Extracapsular Hg. 
(collateral Hg.) 


3. Synovial membrane 


Fig. 111-2 - Ox ■ Digit & dist. part of 

metacarpus - sagittal section 


9. Bursa 


10. Synovial sheath 



Fig. IH-4 • Ox • Digits, synovial sheaths & bursae 




SYNOVIAL JOINTS - CLASSIFICATION 


CeQeraM09 


CLASSIFICATION of SYNOVIAL JOI?^S: Synovial jdnts 
are freely movable joints classified in several ways * by the 
number of articular surfaces, by the sh^ of the articular surfaces. 

or by the particular function of the joint. 

NUMBER of ARTICULAR SURFACES: a joint is either 
simple or compound. 

• Simple joint: two articular smfaces enclosed in a joint capsule 
(e.g., shoulder joint). 

• Compound joint: more than two articular surfaces enclosed 
within die same joint c^isule (e.g., stifle). 

CLASSIFICATION BY MOVEMENT: the contraciicm of 
muscles crossing a joint and the shape of the joint produce its 
characteristic movements. 

• Plane (arthrodial) joint (ar-THROH-dec-al): multiaxial articu¬ 
lations having flat articular smiles allowing a simple gliding or 
sliding motion (e.g., carpal, small tarsal bones, crania and caudal 
aruciilation between vertebrae). 

• ^'Jall-and-socket (spheroidal) Joint: a mulUa^'nl ardcuiation 
consisting ofa spheroidal head fltting into apUorsocto allowing 
universal movement • flexion-extension, abduction-adduction, 
medial and lateral rotation.and circumduction (e.g.. shoulder and 
hip joints). 

• Hinge (ginglymus) joint (JIN-gli-mus): a uniaxial joint allow¬ 
ing movement at right angles to the bones involved (flexion and 
extension) (c.g.. elbow joint). 

• Pivot (trochoid) Joint (TROH-koyd): a uniaxial joint allowing 
rotation around a longitudinal axis of a bone (e.g.. atlanto-axial 
joint). 

• Condylar joint: a uniaxial joint formed by two condyles of one 
bone fluing into concavities another bone. Flexion and exten¬ 
sion and a liule rotation ^e permitted by such a joint (e.g. 
femorotibial joint, the temporomandibular Joints [both togeUier 

form a condylar joint]). ^. 

/♦ 

• Ellipsoidal joint: a Inaxial joint formed by an ellipsoidal, 
convex surface fitting into a concavity. Movement in two planes 
is allowed (flexion-extension; abduction-adductiOT) with a small 
amount of rotation (e.g. radiocarpal joint). 

• Saddle joint: a biaxial joint with the articular surface of the two 
bones concave in one direction and cemvex in die other. These 
surfaces fit together like two saddles, one rotated 90 de^ees. A 
saddle joint allows the same motions as the ellipsoid (flexion- 
exl^sion; abduciicHi-adduciitm) and some rotation (e.g., distal 
interphaiangeal joints). 


MOVEMENT OF SYNOVIAL JOINTS: Synovial joints may 
show one or more of the following movements, dep^dzng on 
their sh^ and where the muscles cross them. •; 

• Flexion (PLEK-shun): decreasing the angle between two bones. 

• Ext^ision (ek-STEN-shun): increasing the angle between two 
bones. 

• Dorsal and ventral flexion: biding the ^inal column dorsally 
orvoitially. 

• A-B-duction (^DUK-shun): moving a part away fnxn die 
median plane, or a digit away from the axis of the limb. 

• A-D-dttction (^-DUK-shun): moving a pan toward the median 

or a digit mward the axis of the limb. 

• Circumduction: movement circumscribing a cone shape, ac¬ 
companied by combining flexion, abduction, extension and ad¬ 
duction in ord^. 

• RotatioD: movement around the long axis of a part (e.g.. radio¬ 
ulnar joints in camivoies). 

• Universal: all the above movements (e.g., shoulder joint). 

T 

♦T 
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JOINT - SHOULDER 


544-Thoracic limb-ill 


Fig. in-6 - Horse - Shoulder joint 


Fig. III-7 - Ox - Shoulder 
- cran. view 


Shoulder jolot capsule 




Shoulder Joint capsule 


ScRpuU 

b. Humtrui 

c. Biceps brtchii tendon 

d. Fibrous bend 

•. Intertuberel burse 

f. Infrespinatui bursa 
(inconstent) 

g. CorecobrechielU m. 

h. Synovial burse 

i. Infrespinetus tendon 


SHOULDER JOINT, glen^umeral or scapulohumeral joint: a 
ball-and-socket (spheroid) type synovial joint between Ae gle¬ 
noid cavity and the humeral head. It hasa loose joint capsule with 
no true collateral ligaments. The muscles crossing this joint 
provide enough support so shoulder luxation is rare in the dog. It 
is functionally a freely movable (diarthrodial) joint 

Movement: capable of universal motion, but chiefly fiexi«i and 
extension in the domestic animals. 

Synovial sheath of biceps brachii tendon: an extension of the 
joint capsule around the tendon of the biceps brachii muscle as it 
passes in the bicipital (intertubercular) groove of the humerus. 

Bicipital bursa: loc 2 ^ in the bicipital (intertubercular) groove 
of hwses under the bicipital tendon. Unlike ? ‘•ynovial sheath in 
it doesn’t communicate with the shoulJ^ joint capsule. 



Fig. 111-8 - Ox - Shoulder joint 
- med. view 

Infraspinatus bursa: located between the tendon of inseitict ^ 
the inf^pinatus muscle and the greater mbeicle. 

Transveree humeral ligament: attaches to the greater and lesse^ 
Uibercles and holds die biceps lendcxi in' the intemihe m :r 
(bic^ital) groove. 


CLINICAL 


1 








Joint blocks: in the horse tfe bicipital borsa ffld the shouts 
must be blocked separately because diey dcxit coinniimici: 2 . 

Osteochondrosis: a f^lure of cartilage mauiration. Ptesscr; 
on such a defective cartilage will cause it to oack and 
cause a piece ("joint mouse") to be separated and float in dx 

L ! jyiiovial ^ce (osteochondrosisdissecany. This is most 
mon on the head of the humerus in dogs. 
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JOINT - ELBOW 

2- Med. collateral lig. 


Thoracic limb*l 12 



Fig. IU-10 - Ox - Elbow joint 
- lat. view 


1. Elbow joint capsule 


3. Lat. collateral lig 


2. Med. collateral lig 


> Horse • Elbow joint 
craniolat. view 


1. Elbow joint capsule 


brkchii tendon 


Fig. Ill'll > Ox - Elbow joint 
• raed. view 


br&chii 

m m c rx non) bunu 


* JO INT (cubital articulation or huroeroradioulnar): a 
•■^>mus) type of synovial joint allowing flexion and 
*»- h is also a compound joint tai:ned between the hu- 
radius and the ulna. 


CLINICAL 


^I9ppn:iin.^the 4o|g^.to 

ttbe okcrancm fo^ IS mot^titmon 

fixtHiSe of the lai^toedial 
ixiliM the joint Ribald be tm^y 
]»)cesoan bem^ddated bfli^o^^ 


mle: the sac enclosing all three articular pans, 
the medial (2) and lateral (3) collateral ligaments 


Ac sides of the joint. 

■ai radioulnar j<^t: the joint between fte proximal 
F^Kimal ulna. This joint is fused in the hose and 
.\Jong with the distal radioubiar joint, it allows 90® 


Cnubited anconeal process, fragmented medial em’dnoid 
proce^ ^ osteochondrosis cd^the huiaeral tirodilm: cm ail 
'caiQe:iamdie^nftbedbow. ■ 

'.y^. • 

plecraiMMi burdtls or eapp^ dbow: a telse 


a* the paw 


burjsa; b^weeii tte ddn sM ttie olecranon due 
ttteirna^ tTIfete caUed "shoeboil" in horses due 
'^iniaCrt betev^ the hoof or sho^ with the elbow Whds the 
anuMlialay^ :■ 


of the radius of the canavores: a thin band of 
passing transvosely around the head of the 

**^Bching at both ends to the ulna. With the ulna it forms 

' die radius can turn whm die fcaeann is rotated. 


JOINT - CARPUS 


Thoracic limb-l 13 


g 


Fig. HI-13 - Ox - Carpus, 

capsule removed 


• cran. view 


2. Lat. collateral lig. 


Fig. III-12 - Ox • Lt. carpus 
• cran. view 



ft. Radius 

b. Radial carpal bona 
e. Ulnar carpal bona . 
d. Metacarpal bona 
a. Intarcarpal ligg. 

(. Radiocarpal lynovial aae 

g. Middla carpal synovia tac 

h. Carpomataearpal iirnovial sac 
1. Intarcarpal joint 

j. Aecassory carpal bona 


Joint capsule 


Fig. III>14 - Horse • Lt. carpus/f* 
/ - caudomed. view 



3. Med. collateral lig. 


DISTAL RADIOULNAR JOINT: between the distal radius and 
ulna. It is part of the antebrachiocarpal joint with which it shares 
ajoinicapsulc. With the proximal radioulnar jointitisresponsible 
for the rotation allowed in the forearm of the carnivores andjiigs. 
It is fused in the horse and ruminants'. 

CARPAL JOINTS: a hinge (ginglymus) type of synovial joint, 
allowing flexion and extension with some lateral movement. It 
consists of three main joints • antebrachiocarpal, middle carpal 
and carpometacarpal. 

Antebrachiocarpal joint: between the distal radius and ulna and 
the proximal row of carpal bones. There is a lot of movement in 
this joint 

Middle carpal joint: betwe^ the two rows ttf cupal bemes. It 
communicates with the carptxnetacarpal joint Although less than 
the antebrachiocarpal joint it also has a lot of movement 

Carpometacarpal joint: between the distal row of carpal bones 
and the metacaipal bones, b communicates with the middle 
carpal joint There is very Uulc movement in this joint. 


INTERMETACARPAL JOINTS: articulations between the 
proximal ends of the metacarpal bones. 

Ligaments: consist of two coUaieral ligaments (2,3) and many 
intmarpal ligaments between individual carpal bones. The col¬ 
lateral ligaments don’t completely cross all three joints of the 
carpus. 

Palmar carpal ligament or (Ibrocartilage: covers the palmar 
side the empus providing a smooth surface to the cvpal canal. 

Flexw retinaculum: thickening of the deep fascia that connects 
to the medial side of the carpus and the accessory carpal bone. 
With the carpal bones it fexms the carpal caiial. 

Carpal canal: formed by die accesstxy carpal txme lately, the 
other carpal bcxies dorsally and the flexor retinaculum (Hi the 
palmar side. 

Structures passing through the carp^ canal: • Tendons and 
synovial sheaths of the superficial and deep digital flexors ■ Ulnar 
and median nerve • Arties and veins. 


Intercarpal joints: plane joints betwe^ the individual cari»l 
bones. 







JOINT - CARPUS 


Thoracic limb-114 


Fig. III-15 “ O Synovial sheaths of 
carpus - craniolat. view 


Fig. ni-16 - Ox • Synovial sheaths of 
carpus - med. view 


a. Extensor carpi radialis 

b. Oblique carpal extensor 

c. Common digital extensor 

d. Lat. digital extensor 

e. Flexor carpi radialis (in*16) 
t Deep digital flexor 

g. Supf. digital flexor 


h. Lat. ulnar m. (I11*'1S) 

i. Flexor carpi ulnaris (III* 16} 

j. Acceesory carpal bone 

k. Fused metacarpiU bonee III & IV 

l. Metacarpal bone V 

m. Radius 


1 SPEOES DIFFERENCES 

I “Knee”: a popular term for the horse’s carpus. 

» 

1 

; "Radiocarpal joint": popular, though erroneous, term for 
j the entire aniebrachiocarpal Joint 


CUNICAL 

« 4 

*4 

Carpitisor "popped knees": traumatic arthntls of the carpus 
inhorse.s. 

VaLgus: lateral deviation of the bones di^ to the joint in 
question. Memory aid: Uie L in valgus indicates lateral 
deviation distal to the joint. 


Varus: medial deviation of the bones distal to the joint in 
question Q4o L, so medial). 

Knocked knees or carpal valgus: lateral deviation of the 
joints distal to the c^us. 

Bow legged or carpal varus: medial deviation of the tones 
distal to the carpus. 

Carpal hygroma; subcutaneousborsaoQ the dorsal surface 
the carpus, caused by trauma. 

Cai^al Joint blocks (see pg. 132) 

"Splints"; inflammation of the horse's metacarpal intnos* 
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JOINTS - DIGITS 


Thoracic Umb-115 


1. Metacarpophalangeal joint 


2. Prox. interphalangeal joint 




3. Dist. interphalangeal joint 


•\ *• 


4« Collateral ligs- 


Mtttftcarpal boat 
b. Prox. phalftnx 
e. Middle ph&Iaox 

d. DUt phelftAX 

e. Horny clow 

f. Ungud proeess 
f. Don. elutic lig. 


1. METACARPOPHALANGEAL (MP) JOINTS: the ar¬ 
ticulations between the metacarpal bones and the proximal 

phalanges, including ihepaltnarsesamoidbones.Iiisamodified 

hinge (ginglymus) joint allowing extenskm and flexion. 
PHALANGEAL JOINTS 

2. Proximal interphalangeal (IP) joints: a saddle type of 
synovial joint between the proximal and middle phalanges. 

3. Distal interphalangeal (IP) joints: the saddle type of syno¬ 
vial joint baween the middle and distal phalanges. 

4. LIGAMENTS: medial and lateral collateral ligaments stabi¬ 
lize the sides of all metacarpo{^lan^ and phalangeal joints. 
Many ligaments auach to the sesamoid bones. These sesamoi- 
dean ligaments are important in the horse^s stay apparatus (pg. 
196). 

SPECIES DIFFERENCES 

Dorsal ligaments: paired ligaments found in cwnivores. They 
are resp o nsible fw keeping the claw retracted in tte cat Flexion 
of the distal intcif^talangeal joint Iqf the deep digital flexor is 
responsible for protrusion of the claw. 

Declawing or onychectomy (Gr. onyx nail): renwval of Ute 
distal (ri^anges tlnough the distal in^|tolangeal joint in cals. 

proxbnal and distal InterdIgiUl ligaments in the ox: prevent 


abnormal separation of the two digits. When removing one claw 
it is wise to leave the proximal inteidigiial ligament to give 
support to the remaining digit 

“Fetlock joint” (1): popular term used for the meta.carpcvhalan- 
geal (fitmi limb) and metatarsr^alangeal (hind limb) joints in 
the horse, and occasionally in ruminants. 

“Pastern joint” (2): popular term used for the proximal inter¬ 
phalangeal joint in the horse and often in ruminants. 

“Coffin jmnt” (3): popular name used for the distal interphalan¬ 
geal joint in the horse and often in ruminants. 

Suspensory apparatus: in the hexse consists of the suspensory 
ligament, the palmar sesamoid bone and the distal sesamoidean 
ligaments. They act as a unit to support the fetlock joint 
tion in any one of the three cwnpwients will result in the fetlock 

sinking. 

Distal sesamoidean ligaments, X, Y, V ligaments - horMi an 
unofficial term referring to the straight (Y), obUque (V) and 
cruciate (X) Ugaraents that anchor the sesantoid bones distally to' 
PI and P2. They counteract the poll of the suspensory ligament 

Navicular (podotrochlear)borsa: located between the navicn- 
lar bate and the deep digital flexor tendon in the hoi«. Itt 
inflammation is associated with navicular disease which is mac 
prevatenl in the forelimbs. The pain causing lameness may bt 

eliiniitas^ by digital neurectomies (cutting the digital nerves). 
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JOINTS OF DIGITS 


Thoracic Umb-116 


1. Metacarpophalangeal 
(MP) joint 


4. Collateral lig. 


2. Prox. interphalangeal 

(IP) joint 

3. Dist. interphalangeal 

(IP) joint 



Fig. IH-18 - Ox - Ligg. of 
digits • lat. view 


6. Synovial sheath 


2. Prox. interphalangeal 
(IP) joints 




Fig. in-J9 - Ox - Ligg. of digits, 

one digit removed 
• med. view 


7. Joint capsule 

d 


1. Metacarpophalangeal joint 



3. Dist. interphalangeal (IP) joint 
Fig. III-22 > Ox • Digits - sagittal section 


5. Bursa 


Fig. ni-21 - Ox - Joint capsules 

- dors, view 


Fig. ni-20 - Ox • Synovial sheaths 

& bursae • palm, view 


a. Pftlm. ftnular ]ig, (111-23) 

b. Prox. difital aduIv \ig. 

c. Diet, difjta] anular Uff. 

d. Dist. phalanx 

e. CoUaUral wamoidean 

f. Intarsesamoidean lig.(ni«19) 

g. Supf. (flralght) dut. 
itflamoidaan Ug. (abient In ox) 

h. MiddU (oblique) diet, 
•eaamot^ao Ug.(in-19) 


i. Deep (cruciate) dlit. 
eeeamoidean Ug. 

j. Suspensory lig. 

k. Extensor br. of 
suspensory Kg.(lll-18) 

l. Common digits extensor 
(tendon) (in-22) 

m. Supf. digital fle^cT 
(tendon) 

n. Deep digital flexor (tendon) 


o. Diet, seiamoidean impar 
(navicular) Ug.(in-19,22) 

p. Suspensory navicular Ug.(in-19) 

q. Middle br. of suspensory 
lig. (abeent in horse) 

r. Dist. interdigital cruciate 
lig.(lll«20) (absent in horse) 

s. Prmc. mtet^gital cruciate 

lig. (in-20,21)(absent in horse) 
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JOSMTS • DIGH 


Thorijcic limb'l42 


1. Fetlock joint 


2. Pastern joint 



n 


3. Coffin Joint 


Fig. ]II>28 - Horse • Digit 

• parasagittal section 


■ i'. ■ 

•• V. 

A. Su^wuoiy lig. 

B. Ext«&ior br. of 
ituporuory lig. 

C. Common digitoi ecUosor 
(londoa) 

D. Supf. flexor 
(toodoo) 

E. Doop ^fiU] iivDor 
(len^n) 

F. L»t.(uiicuftI)earU)eg« 
O.Roof(m*24) 

H. Difitii] euthiDD 


o. Palm, aoular Ug. 
b. Prox. digital anular lig. 

G. DIat. digital anuiar lig. 
d. out. pbalanx 
«. Inter w aiamoidaan lig.(in<»3$] 
t Supf. (atnught) dUt. 
iMam^eao lig. (abMOt 
in ox) 

g. Mlddla (obUqua) dUt. 

•aaamoidoao lig. 
b. Siuptaaory navicular Ug. 
i. out. Smamoidcan impar 
(navkular) Ug. 


J. DUt. Miamoidaan (navicular) bona 

k. Daap (erueiata) dirt, 
aaaamoidaaa tig. (in*M) 

l. CoUattral Miamoidaan Ug. (III«3T) 

m. Dora, poucb of flitloek jmnt (in»3$) 

n. Palm, poucb of fatlock joint 

o. Digital ibta^ 

p. Dora, poucb ^paatarn jmnt 

q. Palm, pouch of partam Joint 

r. Don. pouch of eaffln Joint 
a. Palm, pouch of coffin Joint 
t. Connactfvn tUaua bridge 
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JOINTS OF PELVIS 


Fig. 111-29 - Do* ■ Ligg. of the pelvic girdle 

- lat. vie'w 


102-Pelvic limb-119 

2. Sacrotuberous Ilg. 

d 

e 


Fig. III-31 - Horse - Ligg. of the hip joint 

. ventr. view 


4; LIg. of the head of the femur 


3. Pelvic symphysis 



1. SACROILIAC JOINT (Rg-UI-JJ): 
aniculalion between the wings of the sacnim and ibum. This is a 

eombined eaitilaginous and synovial joint 
the S'arfaces of ihc wings of the sacrum and ihum, formmg a 
Mcroiliac synchondrosis. There is a lighljorni capsule “long ^ 
maSn of ie joint reinforeed by dotsal and venoal saeroiliae 

ligaments. 

2 SACROTUBEROUS LIGAMENT: the conneeUye lissae 

e^ndTftom il« “>1 “ ““““ 

ischialic tuberosity. 

3 PFXVIC SYMPHYSIS; the symphyseal. slightly mov^Ie 
(fibrocartilaginous) joint between the two hip 

Ucboncsareuniuslbycariilageintheyoungai^l'.miheadul^ 

Ok cartilage is gradually replaced by bona The 

formed by^lhc pubic symphysis between the pubic bonw. Tlw 

caudal pJi is formed by the ischial symphysis between the ischti 

bones. 

HIP JOINT, cosal (KOK-sal) or coxofemoral aniculat^: ^ 

WI-and-socket(sphctoidal)type synovial jomtta^ 

of the femur and the acetabulum of the >“P 

collateral ligaments. Its iP.tfcgrity depends on dw round li^nt 

of the femur, its suong roomy joint upsulc 

surrounding it. Functionally, iiisafreeiy/>-^hle(diarthrodia) 


inint allowine universal movement (Oexion-extension abduc- 
Sn m^ial and lateral rotadon and circumduction) 

As ininy joint, what is gained in freedom of movement is offset 
by loss of stability. 

4 Ligament of the head of the femur: formerly ihe 
the femur (fovea capitis). 

Acetabular lip: die hand of rihrocaitilage aroiuid die rim of die 
acetabulum incteasing die depth of the acelabulum. 

Acetabular uotch: nonual defect in die voilromcdial aspect of 
(he acelabulum. 

Transverse aeetabuUr ligamenu crosses the acetabular uotch 
completing the acetabular cavity. 


SPECIES DIFFERENCES 

sacrotuberous llgameut Dug - a band of connccuvc tissiie 
(2). Abswii in the cat. 

1 5 Broadsacrotuberousligamentotihehorseandox;rs«ro_ 

riaSt^enOi ashcetof connective 
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JOINTS OF PELVIS 






Fig. III-32 - Ox - Ligg. of the pelvic girdle 

* lat. view 


Pelvic limb-120 





) M 

(j i 

-^1 


1- Sacroiliac joint 


^ 1 




T 

J 


• »bsent in carnivores) !' (111 -30) 

Jc^loid ligament) S' UEunem 

t Os coxae Vwtral sacroiliic Iijameni {111-33) 

t Sacrum (111-29) capsule (hip) 


< ^ 


\ 


Fig, in-33 - Ox - Ligg. of the pelvic 
girdle - cran. view 


*um iahiatic spine, and the ischiaUc tuberositv ther^hv 
^Pleung u.e la.e,=l pelvic wall. Between S' S 

^hiatic nolches (Pg 

^ce^ry lipment of the head of the femur: the ligament 

only in the horse. Itextendsfromtheprepubicligament 

trough the acetabular notch under the iransv^ ieS 

of the femul^ ^ 

«^capiiis of the head of the femur. It stabilizes the hip and 

» Spte"' “ 

^anteric buraae in the horae: between the inseilions of 
CUNICAL ^ -- 


J^plasia: malformed hip joint resulting in a progressive 

n “"SPspain and 

/. cutung the pectineus rhuscle (pectineal 

^ femur off (head and 
^^tomy). or remodelling the acetabulum by cu^g^p 


the hip bones and repositioning them. 

horses. The OX has 

•ujtation; is the most common direcdon a hip 

,w between the greater trochanteric the ' 

Iben rotate the Urab outward (laieiSff 
the joint IS intact the thumb will be forced out 

remains, the joint is luxated or the neck of the femur Skem 

bursitis: inflammation of either or 
^e ® injured 

the good side. This coriigu. 

ration dunng movement is called" dog trotting". ^ 

^pression test - horse; have a kick board in place stand 
^md the horse and palpate the third trochanter on both Ses 

® >h^? associated with bursitis. 
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STIFLE 


pelvic limb-ll. 



5. Lat. collateral lig. 


6. Cran. cruciate lig. 


3. Lat. meniscus 


2. Med. meniscus 

7. Caud. cruciate Hg. 


1. Patellar lig. 


Fig. III-35 - Dog - Rt. stifle opened, dist. end 

of femur & prox. end of tibia 

STIFLE JOINT or genual aiticulaiicm (L. genu, knee): the 
compound joint between the femur and patella and the femur and 
tibia. It is a condylar joint which acts likea hinge joint witha little 
rotation. 

Femcropatellar joint: the articulation between the patella and 
trochlea of the femur. It has a spacious joint capsule. 


5 . Lateral(ribular)c<diateral ligament: the strong band coonesp 
ing the lateral epicondyie to the head of the fibtda. It is sepam 
from the latwal meniscus by the tendon of the p(^liteus mosek 

6,7. Cranial and caudal cruciate resembling a cross) Bg»p 
ments: two intra-anicularligamenis named for their lifcialataa- 

menu 


1. Patellar iigamentfs): the pari of the lendwt of insertion of the 
quadriceps muscle between the patella and d»e tibial tuberosity. 
(The palclia is a sesamoid beme within the tendon of the quadri¬ 
ceps muscle.) 


Femorotibial joint: the articulation between the femoral con¬ 
dyles and tibia (and the interposed menisci). 


6. Cranial cruciate ligament: inserts craniallv on the k 
arises from the caudolatMal femur. It prevents cranial moveme* 
of the Ul^ in relationship to the femur. 

7. Caadal cruciate ligament: insens caudally mi the X 
arises from the craniomediai distal femur. It prevents caaaa 
movement of the tibia in relationship to the femur. 


23 . Medial and lateral menisci (G. ciescems) or semilunar 
cartilages: the crescentic fibrocartilaginous discs between the 
tibial and femoral articulating condyles which compensate for 
incongruence of the articulating bones and act as shock absorbers. 

4,5. Medial (tibial) and lateral (fibular) collateral ligaments: 
strong stabili/ihg bands on the medial and lateral sides of the 
stifle. 


LAMP: memory aid for which side the manial (anteriw) m 
<-aiirtat QjosteriOT) cfuciaie ligaments are oi - lateral and medm 
respectively. 

Femm^ ligament of the lateral meniscus or meniscofenwen 
ligament (d): connects the caudal part of the lateral menisoH k 
die femur. It is the only ligament connecting die moisici to Ac 
femur. 


4.Medial(tibial)coUateraUigament;sttong^ili2ingbandon 

the medial side of the siifie. U fuses with the joint capsule and the 
medial meniscus. 


I^moropatellar ligaments, medial and lateral (m); extend from 
the epicmidyles to the patella. 
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??J-37 ^Ox - Rt titifle 
cl xolm cfepsulc - lai. view 


* •. Tran<v«n« lig. (cftmivore«) 

M sf femur f. Tendon of popliteal m. 

g. Long digital extontor m. 
b. Medi^ patellar lig. (fll-Sd) 
V tcQdylti 1. Middle patellar llg. 

t ^ oercBity J. Lat. patellar lig. (m-S7) 
tcodylu k. Joint capeule 

^^femorai Hg. I Burea 


Fig. III-38 - Ox - Rt. stifle 
* caud. view 


DIFFERENCES 


Cranial ("anterior") drawer sign: the pathological movc- 
memofthetibiacranial to thefemurdue to rupture of thecranial 
cruciate liganieot. Tliis hafpens commonly in small animals 
due to trauma from dte lateral ade (HBC. hit by car). This tUids 
to also tear the medial collateral ligament, and the medial 
meniscus since it is attached to the medial collateral ligamenL 


ores, pigs and small ruminants: have one patellar 


arj ox: have three patellar ligaments - lateral, middle 
fii iJ'jie) and medial (h>j). 


Horse: The synovial joint cavity of the stifle is divided into 
three sacs - the medial and lateral femorcMibial sacs and ^ 
fanmr^tellar sac. The femorqlMtellar sac usually cranmuni- 
cates with the medial femorodbial s^ and sometimes cranmu- 
nicates with the lateral femorodbial sac. The lateral and medial 
femorodbial pouches never communkaie. This, is clitiiCaily 
impexiant because if one ^ is infect^ the othm; twoM)/ be 
alM. When tmesdiedzing diese joints in lameness diaghosis ail 
three joints Irave to be injected. 


^ ridge (trochlear tubercle) of the femoral trochlea 

m-il): the enlarged process in the horse that is con- 
forced between the medial and middle patellar liga- 
c cause the “patellar lock” of the stay c^paratus (pg. 


^^iMtellar fibrocartilage: the hook of dlxocaitilage at- 
mxs. c the medial side of the patella. The medial patellar 
attaches to it. It hooks over the medial patellar ridge 
He aay apparatus is eng^ed. 


PateDar luxation: the di^ladeniKntof the [mtella medially or 
lalet^y tM of the febxirtf patellar surface (trocl^), Mi^al 
luxadon is moire commem in sih^ breeds arid lat^ luxation 
more comnkm m &rge Ixeeds. 


fixation of the patdla”: the involuiitary(paibok>gi- 
B 2 iQg” of the patella on the medial ridge of ihefeiiKKal 
ca. S;rgicalcuningoftheme<^I»telUff’Iigam^telimi- 
ms problem, at least temporarily. 


(^Niitis: inflammadtm to the stifle. 'Ibis can be due tps^ tissue 
oribemy lesimis. 
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STIFLE - HORSE 


Pelvic Iimb~:r3 


1. Patellar ligg. 


7,. A ; 


• B' / 


.■m 




% 





iB 


'll 


7!! r 




5. Lat. collateral 

lit- 


Fig. in-39 - Horse - Lt. stifle 


- cran. view 


4; Med. collateral 
»g. 


ti\.. 


Afc/': 


. Im 


1 

-'■iWi 


i i 




Fig. nX-41 - Horse - Lt. stifle 
- med. view 


Fig. 111-40 - Horse • Lt. stifle - lat. view 


8. Med. ridge 
of trochlea 
(trochlear tubercle) 


3. Lat. . 
menisci 



m 










6. Craa. 
cruciate 
Hg. 


2. Med. 
menisci 


7. Caud. cruciate lig. 
Fig. in-42 - Horse • Lt. stifle 
• caud. view 


A. P&t«!la 

B. Trochlea 
of femur 

C. Tibls 


a. Pcvioral condyles (UI«40) 

b. Tibial tub«rosUy 

c. Tibial condylts 

d. Meniieofemoral lig. (! 11*42) 


e. Tendon of inaertioo of 
quftdricepa mm. (lU-d9) 

1 Tendon of popUteua m. (111*40, 
removed in III* SO) 


g. Long diffita} exientor m. 

h. Med. patellar lig. (ni*39] 

i. Middle patellar lig. 

j. Lat. patellar lig. 
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TARSUS 


Pelvic limb-12'1 



Tibiotarsal joint 


Prox* intertarsal joint 


Dist* intertarsal joint 


Tarsometatarsal joint 


E. CsLcftnean tuberosity 
P. Central tarsal bone 
O. Metatarsal bone 


tarsaj bone 
r tarsal bone 
taeulun tali 


Fig. IV-43 - Ox - Tarsus - sagittal section 


Distal intertarsal joint: articulation between the central larsaf. 
and tarsal bones 1, n and II. The distal intertarsal joint doesn't 
cross the whole tarsus because the fourth tarsal bone crosses it on 
the lateral side. 


Tarsometatarsal joint: articulation b^era (he distal row of 
tarsal bones and the metatarsal bcMies I to V. 


L JOINT or “hock” (TAR-sul)(G. torsos, flat): a com- 
cgs Cginglymus) type Of synovial joint. Itisacomposiie, 

^^ articulation like the carpal joint. allowing flexion Intertarsal joint: the plane articulalions between the individual 

tarsal bones, as apposed to the proximal and distal intertarsal 
joints which are between the rows erf tarsal bones. 

iraJ { tibiotarsal”) joint: articulation between the 
i row of tarsal boi:es (talus and calcaneus) and the tibia 
h. The trochlear ridges of the talus Fit into the cochlea of 
TV ridges and grooves are off the sagittal plane so that 
Sf* passes lateral to the forepaw in a gallop. This is the 
•aci: of the tarsal joints. Its synovial sac communicates 
arajmai mtertarsal sac and the synovial sheath around 
■ af the lateral digital flexor. 


Tarsal joint capsule: as in all synovial joints, consists of fibrous 
and synovial parts. The fibrous part extends from the distal end 
of the tibia and fibula to the proximal end of the metatarsal bones. 
Its plantar surface is thickened to smooth the de^ wall of the 
tarsal canal. The synovial part encloses the individual tarsal 
joints and these are called synovial sacs - talocrural sac, proxi¬ 
mal intertarsal sac, distal intertarsal sac and tarsometatarsal 
sac. The intercommunication between the differ«it joints of the 
tarsus is important clinically in horses fw intra-articular injec¬ 
tions in lame-ness diagnosis (see appradix). 


■tertarsal joint: articulation between (he proximal 
■d calcaneus) and the central and fourth tarsal bones, 
acaes wth the talocrural sac. 


TARSUS 


Pelvic limb-125 


1,2. Medial and lateral collateral ligaments: the strong bands oa / 

either side of the tarsus. Both have long and shc»t parts. aV ^ 

Intcrtarsal ligaments: num^us connective tissue bands bolding L 

the tarsal bones together. C -- 

Proximal extensor retinaculum: the transverse ligament across Iwi 

the distal end of the Ubia holding down the tendons of the long Wl' 

digital extensor and cranial tibial muscles. 1\\ 

Distal extensor retinaculum: the transverse lot^ that holds the \\ 

tendon of the long digital extensor muscle. y 

3. Long plantar ligament: the well developed ligament <Mi the ' 

plantar side of the fibulartar^ bone (calcaneus) connecting the ^ 

fibular tarsal bone to the metatarsus. 3 . Long plantar 

lig. 

’•'arsal canal: passage formed by die tarsal braes and the flexra 

retinaculum. It contains: •> i «♦ iSa r- 

^ Tendon and sheath of long digital extensor collateral iig. c 

• Plantar branch of saphenous artery and vein 

• Medial and lateral plantar nerves 

INTERMETATARSAL, METATARSOPHALANGEAL 
AND INTERPHALANGEAL JOINTS: resemble the analo¬ 
gous joints of the thoracic limb. 


> 


Fig. in-45 - Ox - Rt. tarsus 
- lat. view 


1 SPECIES DIFFERENCES ' 

j 

4 

1 Proximal tibiofibular joint: 

• Carnivore, horse and pig; the head of the fibula articulates 
with the tibia by a plane type of synovial joint 

• Ruminant: the head of the fibula is fused to the tibia. 

Distal tibiofibular joint: 

• Carnivore, ruminant and pig: the distal fibula (lat^al malleo¬ 
lus) forms a synovial joint with the distal tibia. Its joint c^sule 
is a continuation of the talocrural joint 

• Horse; the distal fibula (lateral malleolus) fuses with and 

becomes a part of the tibia._ 


j CLINICAL 

j 

“Curb”: an enlargement of the horse’s long plantar ligament 

1 

Horse’s tarsal pouches: the part of the joint capsule not tied 
down by bones cx ligaments. ITie horse three pouches of the 
talocrural joint na.med for their locations - dorsomedial pouch, 
mcdiopianiar pouch and lateroplantar pouch. 

1 Arthrocentesis (ar'throh-sen-TEE-sis); the puncture and aspi- 
I ration of a joint (see appendix). 

I Spavin: the common term for problems of the tarsus, 'rhis is a 
t common clinical entity that may become ixogr^ssivei:^^ worse, 

‘ Bog spavin: the distension of the tarsal synov'd poutihes with 
i exce.ss synovial fluid. 


A. Tibia 

B. Tibial tanal bona (ni.46) 

C. Fibular tanal bona 

D. Suatentaculum tali (111-46) 

E. Calcanaan tubaroaity 

F. Cantral tana] bona 

G. Matatanat bona 

a. Intartanal litf. (111-46) h. Taraometatanal aynovial »ac 

b. Short lat. collateral lie- i. Tendon of third fibular m.(ni-4l) 

c. Long lat. collateral lif. j. Tandon of cran. tibial m. 

d. Joint capaula (ni-44) k. Tandon of aupf. digital flexor n. 

a. Tituotana! synovial lac (111-45} 1. Tendon of daap digital flaxor m. 
f. Prox. intartanal lynovial lac m. Tendon of long digital 

f. Diat. Intertanal aynovial aac axtanaor m. (III-47) 

n. Tandon of long fibular m. 


Bone spavin, true spavin or jack spavin: osteoarthritis and 
perioailis of the hock. The distal iniertarsal, tarsometatarsal 
and sometimes the proximal iniertarsal joints are involved. The 
disease usually begins on the dorsomedial aspect of these joints. 
Perio^eal reactions result in bone formation that can bridge and 
even fuse the joint (ankylosis). Ankylosis may cure the tame¬ 
ness. Early lesions of osteoarthritis of the hock are on the 
dorsomedial hock in the area of the cunean tendon. The radio¬ 
graphs wUl show lesions of the lips or edges of the third and 
central tarsal bones ot the third metatarsal bones. When viewed 
from the rear there is an asymmetrical gluteal rise. The horse 
fsises the sound limb's hip, thus, lowering the other so the 
affected hock flexes less. Thisiscalled "hiking". “Jack spavin” 
is an especially laige fram of bone spavin. 

“Kigt-. sps.iR’'; bone spavin of tf-e proximal tarsus. 


J. 



••ecult) spavin: a lameness of the tarsus with nop^pable 
cicgical changes. 


M>iD: an enlargement of the medial saj^nous vein 
arsus. 


fcSL the procedure to lest for lameness due to problems 

■“ *s«. Lift the leg and flex the hock for one minute. Stt 

• and immediately trot the aiiimal. This will «tac- 

• ^*>Tn for several steps. A strong positive reaction 
«ie) mdicates lameness in the hock, but doesn’tdi^- 
** w- s- Radiogr^hs will isolate f^Iem further. Mild 
actions to a spavin test may be due to gonitis 
» view these with su^nciwi. 


litis • horse: inflammation of the cardan bursa, 
located over the common site of bcme is^vin.so 
be diiTerentiatedfirom.lxme ^vin.. 


■* 0 By • horse: cutting the medial branch of the 
=sBcle (cdneat tendra) (Fig. Iil-51),ibis isbfttti 
^ the clinical signs of bone spavin ^ cmoh 

! doesn’ictaetbeanimai or prevent further.fupb* 
■ ts ctmtinued. Untreated cunean buratis will 


eventually advance to osteoanhriiis of the hock. 

Tarsal conformation: the correct (mentation of the horse’s 
tarsus$hou]dbevertical.I>eviaticmflomihi 80 fientationresuits : 
in conformational defects. 

**Sickle*hocked” or *'curby”: a ccmiOTmational defect where 
the tarsus is angled (flexed). 

♦c 

“Cow'bocked”: a confcmh^onal defect where the two t^i 
deviate medially towards each other, the tarn should'be; 
straight and parcel when viewed from bdiind. 

Exostosis (ek'sos-TOH-sis): boneproliferaticm, ApainfiU jdiht; 
w^U try to commit suicide. Tte joint tries to fuse (ankylo^) 
itself becauseitwon'thintifiti^’tmove. ! 

'■* *: 

Ankylosis (ang'ki-LOH-sis); immotiU^ and ccir^lklatibnbif c 
a joint due to diseai^, injury, or surgical procedure., 

I l' 


Arflirodesb (ar'throh-DEE-sis) of the joibt: causing thb jdini - 
to fiise surgicidly. This ^}eeds naiui^’s atteo^ to 
joint thedinal intertarsal and tarsomctataisal Ocular i 
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TARSUS - HORSE 


Pelvic limb-168 



1. Tibiotarsal 
joint 


2. Prox. InterUrsal 

joint 

3. Dist. intertarsal 

joint 

4. Tarsometatarsa! 
joint 


Med. collateral lig. 



Fig. III-48 - Horse - Lt. tarsus 
- mcd. view 


Fig. III-49 - Horse • Lt. tarsus 
- cran. view 



Long plantar lig. 


Lat. collateral ilg. 


Cnnean tendon 
(med. tendon of cran. 
tibia! m.) 


Fig. 111-50 - Horse - Lt. tarsus - lat. view 


A. Tibifc 

B. TibiiJ tan&t bone (talus) 

C. Ftbular 

bon« («aic&neui) 

D. .Sust«nt«kCulum tHi 

E. Cftlc&n«»n tub«roBit)r 

F. Central tareal boi*e (111-49) 

G. Met&tarsal bone 


a. Intertanal lig. (ni-^4$) 

b. Tendon of third fibulMr 
(peroneue tcrtiue) n). (Ul-$l) 

c. Lat. tendon of cran. 
tibia! m. 

d. Short lat. collateral Hg. (lU-SO) 

e. Long lat. collateral Ug- 

f. Cranial tibial m. (Ul-31) 



Fl«. ni-51 - Horse - Tendons 
' - dorsal view 


126 



JOINTS OF SKULL & HYOID APPARATUS 


39-Head-204 


1. TemporomaDdibuIar joint 



2. Suture 



Fig. 111-52 - Ox - Skull 

- lat. view 



3. Symphysis of mandible 


Fig. III-S3 - Ox - Hyoid 

apparatus & 
laryngeal cartilages 



Fig. III>54 - Ox - Mandible • dors, view 


4. Joints of the Hyoid Appai.:itus 


4. Skull 1 Ccntobyold bon* 

b. MmndibU Bwihyoid hon% 

c. Tympuiobyoid h. Thyrohyoid bone 

d. Stylohyoid bont Thyroid C4rtilac« 

e. Epihyoid bont 


1 . TEMPOROMANDIBULAR JOINT: a coodylar jcmt be- 
tween the condyles of the cnancUble and the mandibular ftKsae of 
the lempofal bones. It has a loose joint capsule whose lateral side 
is strengthened to form a lat^ ligam^L 

Articular disc: a thin meniscus lying between the two articular 
surfaces of the joint 

2. SUTURES OF THE SKULL: the immovable, fibrous joints 
between the skull bones. 


JOINTS OF THE AUDITORY OSSICLES: the ear bones 
articulate with each oth^ via synovial joints. The stapes articu¬ 
lates with the vestibular window by afibrous joint(syndesmDSis). 
The auditory ossicles are held in place by a number of ligaments 
(See Ch. Vm). 

4. JOINTS OF THE HYOID APPARATUS: the synovial 
ariicuiaiions between the bones of the hyoid apparatus and be¬ 
tween the thyn^yoid bone and the cranial ccxnu of the thyroid 
cartilage. The tympanohyoid cartilage forms a fibrous 
(syndesmosis) articulation with the skuU. 


3. SYMPHYSIS OF THE MANDIBLE: the cartilagmousjoint 
joining the right and left mandibular bodies. 
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.JOINTS - VERTEBRAL COLUMN 


69-Neck & Back-129 


Temporomandibular joint 



Joint capsule 


1. Atlanto-occipital 
joint 


2. Atlanto-axial joint 


4. Nuchal lig. 


5. Supraspinous 



3. Joints of the vertebral 
articular process 

Fig. ni-56 - Dog - Cervical region • lat. view 


Fig. 111-55 - Ox - Cran. cervical region 
• dors, view 


41>INTS of the VERTEBRAL COLUMN: typical interverte- 
b’ral articulations consist of two types of joints • cartilaginous 
otid synovial. Symphyseal (cartilaginous) joints are fonned by 
rtcrvcrtebral discs joining adjacent vertebral bodies. Synovi^ 
'';inis are formed by caudal and cranial articular processes of 
'.'djaceni vertebrae. The atlanto-occipital and atlanto-axial joints 
ae atypical intervertebral articulations. 

. ATLANTO-OCCIPITAL JOINT (the “yes” joint): the con- 
■ylar joint acting as a modified hinge type of synovial joint 
'->ctwecn the occipital condyles and the cranial articular surfaces 
•'i the atlas. It has a spacious joi>.i csnsule strengthened !>y three 
Membranes (dorsal, ventral, and lateral atlanto-rxxipiuii). 

» ATLANTO-AXIAL JOINT (the “no"joini):thcpivouypeof 
"ynovial joint between the dens and crania! articular surface of the 
:H'a.s and axis. It has a loo.se joint capsule. The apical ligamert! of' 
'tens connects the ap>5x of die dens to the occipital bone. The 

wverse atlantal ligjsmeoiccnnectsto the two arc hesoflheatlas, 
c esseso v er the dens of the axis, thus holding the dens agaiusi the 
V ’.niral arch of the atlas. 


Joints of the vertebral articular prcceKts: the syriovial 
„!ticuiai'onsbvi'^'ceniI'iecaudaI &ndcrar!iaiait:e'aiarpruc«ft''es 
'i-tjr.tCRl vciiehrac. 


yellow-elasiic connective tissue connecting the upper cervical 
vertebrae or skull with the spinous processes of the thoracic 
vertebrae. It helps support the head. 


5. Supraspinous ligament: the heavy band of connective tissue 
running over the U^s of the spinous processes from the first 
thoracic vertdira to the caudal vertelxae. It prevents abnormal 
separation of the vertebra! spines during flexion of the vertebral 
column. It is the direct cemunuation of the funicular part of the 
nuchal ligament 


I 


epROIES DIFFERENCES 

Nucha! Itgameni: in the dog, a paired band of connective 
tissue extending from the spinous process of the axis to the 
spinous process of the l.st ilwracic vertebra. It is absent in the 
cat. In the horse, ox and pig it consists of two paired parts, 'fhe 
funicular (cord) part icsembles thtuof the dog, but is paired 
ar,d arises from die skuD and i'lscrls on spines ot tl^e thoracic 
i vertebrae of the withe.'s. The i^nseUar (sheet) part 0>) consists 
I of two sheets of connective tissue arsing from Lhe second and 
I third thoracic spines -snii diC funkalur part, and tnsertiTig on 
I cervical tpincs C2-C6. 

I 

BHrsasofthenuchaiiiga’ttentin hordes: positioned between \ 
j bony nnxe4?sc.s and the fimicnbir pan. The oirr^s 






N'u«:hal llgaraciU ihg. nuchec, bgnnier-. of ♦he nape): rhe 




JOINTS - VERTEBRAL COLUMN 


Neck & Back-130 


Temporomandibular Joint 


1. Atlanto-occipital joint 


3. Joints of the vertebra! 
articular process 


4. Nuchal lifi. 


5. Supraspinous lig. 


2. Atlanto-axial joint 




Fig. III-57 - Horse - Cervical region - lat. view 


Temporomandibular 

joint 



Joint capsule 


Fig. III-58 - Ox - Cervical region - lat. view 


A. Skull 

B. Atlu 

C. Axis 

D. Snd thoracic 
> vtrUbrs 


a. Funicular par^.of 
tha nucha) lig. 

b. Lamallar part of 
the nuchal lig. 


1* Atlanto-occipital joint 

2 . Ailanto-axial Joint 

3. Joints of Vertebral processes 

4. Nuchal lig. 

5 . Supraspinous lig. 








Interspinous lig. 


(cranial nuchal bursa) is constantly found ovw the atlas. An 
inconstant bursa (ctuidal nuchal bursa) is sometimes found over 
the axis. A constant supraspinous bursa is over die most 
prominent ^ines of the withers. 

Dorsal scapular ligament: the thickening of the thoracolum¬ 
bar fascia in ihe withers i^icm. It interdigitates with the origin 
the scrraius veniralis muscle cm the deep surface of the 
; scapula. 


CLINICAL 

"Pcril^vU”: inflammatiem of the atltirital bur^: 


rV' 


"Fistulous withers”: inflammation the supraspinous 
Special care should be taken bccaa» B^ruceUa spp., wbiphJs 
transmissible to humans (zemnosis), have be«i ikila^d. Rup ¬ 
ture of diis inflamed bursa may migrate down the 
<y.apiilflr ligament and be trai^ied deep to thescfflila. 
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JOINTS - VERTEBRAL COLUMN Neck & Back-iji 

11. Sternocostal joint 



6 . Ventr. longitudinal lig. j .5 pg 129 9. Imerspinous lig. 

___ • 6 - Ventral longiludirvai lig. 10. Costovertebral joint 

Fig. III-59 - Horse - 3rd & 4th thoracic 2 Dorsal longitudinal lig. 11. Sternocostal joints 

vertebrae - craniolat. view g. intervertebral discs 12. Costochondral joints 

OTHER JOINTS and LIGAMENTS of the VERTEBRAL • Nucleus pulposus (pulpy nucleus): the ^i-fluid remnaa 
COLUMN: the notochord surrounded by the fibrous ring. It serves to aksxA 

shock. 

6. Ventral longitudinal ligament; the tendinous band lying on ■ ■ ^ 

the ventral surfaces of the vertebrae from the axis to the sacrum. 9. interspiuous ligament; the fibeis connecting the spin es g 
It prevents over*extension of the spine. adjxeol vertebrae along the entire length of the vertebral coltaan. 

7. Dorsanongitudinalligament:lhelendinousbandonthefloor Interarcuate ligaments or yellow hgaments (Fig. ffl-6^te 

of Uie vertebral canal from the axis to the sacrum. It prevents elastic ligaments filling the dorsal spaces between the arches <m 
hypcrflcxion of the spine. adjacwit vertebrae. 

8. Intervertebral discs; the layers of fibrocartilage between Uto 10. Costovertebral joints; the two distinct articulations between 

bodies of adjacent vertebrae, eachccHisisting of an outer fibrous mostribsandthevertebralcolumn.Theheadofeachrfl)fofTBsa 
ring and an inner pulpy nucleus. • ball-and-sockellypeofsynovialjointwiihthecaudalandcran* 

costal facets of adjacent vertebrae. The tubercle of each nb form* 
• Anulus fibrosus (fibrous ring); consists of bands of parallel a plane type of syrwvial joint with the iransverw process of the 
fibers connecting adjacent vertebral bodies. It is thin dorsally and corresponding vertebra. Each aruculatitm has a joint »i »uieaed 
thick vcnirally. correspondingligaments(radiateligameni(rftliehead,intercap«ii 
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X)INTS 


InUrarcuate ligament 


- Ox • 1st & 2nd lumbar 
vertebrae - dors, view 


g. Tranrveree process 

h. Vertebral canal 
Spine 

j. Joint capsule (10-61) 

k. Intcrtransvem Ug. (i 

l. Symphysis (in-60) 


ft. Costotransverse Ug 

b. Radiate Ug. of 
head of rib 

c. Intercapital Ug. 

d. Rib 

e. Head of rib 

f. Tubercle of rib 


Ok • Sth & 9th costovertebral 

articulation • craniolat. view 


rtsiotransverse ligament, and ligament of the neck). 

ul ligament; connects the heads of a pair of opposite 
asses through the intervertebral foramen and over the 


tt <rf ihe vertebral disc. They are not present between the 
ami last two pairs of ribs. 

-^ ^1 joints: the pivot type of synovial aruculaiions 
me first eight cost^ cartilages and the sternum. Each has 
and ligaments (dorsal and ventral sternocostal 

^-Kocs. costoxiphoidligamentsandstemalligament). 

joint of the asternal ribs <rf the costal arch is a 

we*-±it filwjusjoint(syndiondrosis).Interstemal joints 

I te aemebrac are immovable cartilaginous joints 


Iraljunclion or joints; the fibrous (syndesmosis) 

*e ribs and the costal outages. They have no 
s since they are not synovial joints. 















SUPERFICIAL MUSCLES - BODY - DOG 


109 •General-135 


Masseter 


Brachiocephalicus 


Trapezius 


Latissimus dorsi 

Ext. intercostal 


Middle gluteal'. 

Tensor fasciae 
latae 

Supf. gluteal 

Semitendinosus 



Stcrnocephalicus *' 
Infraspinatus *1 

Deltoid 

Triceps brachU 

\ 

Brachialis 

Extensor carpi radialis 
Common digital extensor 
Lat. digital extensor 

Oblique carpal extensor 


Interosseous 


Fig. IV-1 - Dog - Muscles (cutaneous mm. removed) - lat view 
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SUPERFICIAL MUSCLES - BODY - HORSE 


Gcncral-136 


% 



Rhomboideus 


Tensor fasciae latae 


^lasseter 


Trapezius 


Supf. gluteal 


Ext. abdominal oblique 


Biceps femoris 


Latissimus dors! 


Semltendlnosus 


Ext. 

intercostal 


ernocepnaiiuua ' 

srratus ventralis' 

rtcbiocepballcus 


Suprasplnatus 


Deltoid 
)S brachil 


Brachlalls'^ 

Ix'.ensor carpi radialls 
C:=3mon digital extensor 
Lat. ulnar- ' 


\ Gastrocnemius 

Infraspinatus 

Deep pectoral 
Flexor carpi ulnarU ^ 
Deep digital flexor 


it. digital extensor 


Long digital extensor 
Lat. digital extensor 


Suspensory iig. 
(Interosseous m.) 


Fig. IV-2 - Horse ■ Muscles (cutaneous mm. removed) - lat. view 
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SUPERFICIAL MUSCLES - BODY - OX 


General-137 


Tensor fasciae latae 



Serratus ventralls 
\ Latissimus dorsi 


Middle gluteal 


Brachiocephalicus 


Vastus lateralis 

\ Biceps femorls ' 

\ Seinitendlaosos 


lot. abdominal oblique 
Ext. abdominal oblique t 


Masseter 


Trapezius 


Ext. intercostal 


t^rnocephalicus 

Infraspinatus '^\ 
Deltoid 

Triceps brachii 

Brachialls^- 

Supf. pectoral — 


Deep pectoral ^ 
Gastrocnemius 
Third flbular^ 
Long fibula^ 
Lat. digital extensor*^ 
Deep digital flexor 


Extensor carpi radialis 
rommon digital extensor* 
Lat. digital extensor'^ 
Lat. ulnar 

Oblique carpal extensor''*^ 


Interosseous 


Long digital extensor 


Supf. digital flexor 


Fig. IV-3 - Ox - Muscles (cutaneous mm. removed) - lat. view 
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SUPERFICIAL MUSCLES - BODY - PIG 


Gcnerai-138 





Ext« abdominal oblique 
\ Middle gluteal 


Triceps brachii 
Trapezius / 


Brachiocephalicus 


Latissimus dorsi \ 
/ Serratns ventralis 


Steraocephalicus 
\ Deltoid 


Teosor fasciae latae 
I Biceps femorls 

Semitendinosus 


Masseter 


Brachialis 
Extensor carpi -- 
radialis 

Oblique carpal 
extensor / 


Deep pectoral 
Common digital extensor 
Lat. digital extensor 


Eat. ulnar 


Long digital extensor 


Gastrocnemius 


(tendon) 


Fig, lV-4 - Pig - Muscles (cutaneous mm. removed) - lat. view 
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General-139 


SUPERFICIAL MUSCLES - BODY - CAT & SHEEP 



1 . 

2 , Brac»Uijc?&>hiilicui 
i. Trmptriu* 

4. Stemocephdlicut 
4. 3upf. pectoral (not 
shown in • hcop) 

6. Deep pectoral 

7. Infraspinsiue 

8. Deltoid 

9. Triceps br&chii 

10. Brachialie 

11. fctter.scr carpi cadialis 

13 . Comn^on digital extensor 
18. tat. digital extensor 

14. tat. ulnar 

15. Oblique carpal extensor 

16. Flexor carpi radialie (not 
rbown in sheep) 

17. Flexor carpi ulnaris (not 
shown in eheep) 

18. Latissimus dorsi 

19. Serratus ventralis 

kO. Int. abdominal oblique 
31. Ext. abdominal oblique 
33. Middle gluteal 



»upf. gluteal {^sent 
niminants) 
fenaor fasciae latae 
/aatus lateralis 


37. Semitendincsus 

28. GastrocnexTuui 

29. Third fibular (absent 
in carnivores) 

SO. Oran, tibial m. 


SI. tong digital extensor 
83. Deep digital flexor 
83. Supf. digital flexor 
(tendon) 





SUPERFICIAL MUSCLES - BODY - LLAMA 


General-140 


Ext.4ibdoiniDnl oblique 

lot. abdominal oblique 
Tensor fascial latae 
Middle gluteal 

Biceps femoris 

Seroitendinosus 

Gastrocnemius 


Deltoid 



Triceps 

brachii 


Extensor carpi radialis 
Common digital extensor 

digital extensor 
T.st. ulnar 

Oblique carpal extensor 


Long digital extensor 


Lat. digital extensor 


Fig IV-7 - Llama - Supf. muscles 
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MUSCLE 


GencraMi. 


MUSCLES: the contractiie organs respcmsible for iRovMnent in 
on animal. The two varieties of muscle are striated (striped), 
'vhich includes skeletal and cardiac muscle, and unstrlated or 
smooth muscle. Muscles are either iDvtduntary or voluntary. 
i;ivoluniary smoodi and cardiac muscles are responsible for 
breathing, heart beat, peristaltic movements of the intestines, 
constriction of blood vessels and many other vital functions. 
Voluntary or skeletal muscles are of primary concern in this 
section. They allow movement ftom one place to another (loca- 
movement of (me part of the body in relation tt) anodter. and 
the maintenance of body posture. 

ORIGIN and INSERTION; the attachments of a muscle, usu* 
ally to bones. 

L Origin (OR-i-jin): the less movable of the two attachments, in 
me limbs this is usually the more proximal attachment 

2. Insertion: the more movable of the two attachments. In the 
limbs this is usually the more distal attachment. 

MUSCLE ATTACHMENTS: 

Fleshy attachments: theapparent direct attachment of muscles to 
bonc,e.g.,sc^larmuscles. hireality,theyattach to the periosteum 
of the bone by very short tendons. 

Tendinous attachments: the dense connective tissue connecting 
spindle-shaped or pennate muscles to bone. 

Aponeurotic attachments: the flat, tendinous sheets associated 
with flat muscles such as those of the abdominal u-all. 

MUSCLE CONTRACTION; shortening of a muscle, causing a 
change in the alignments of bones around a joint. 

Muscle function: the movement of parts of the body. For each 
movement a number of muscles contract to produce a smooth 
ccxitrollcd movement. Muscles are grouped into prime movers, 
antagonists, synergists, or fixators. The same muscle may beany 
of the above, depending on the movement produced. 

3. Prime mover or agonist (AG-o-nisi) (G. agon, a contest): 
produces the characteristic movement at a jennu The biceps 
brachii muscle is the prime mover f(sr flexion of the elbow joint. 

4. Antagonist; opposes the movement of a prime mover. It aids 

the prime mover by slowly relaxing so die movement produced is 
smooth and controlled. The triceps laachii muscle, the prime 
mover for of the elbow joint, is the antagonist to the 

biceps brachii muscle during flexion of the elbow. 

Synergist (G. syn, together + ergon, work): a muscle that indi¬ 
rectly aids the action of a prime mover. 

Fixatw: a muscle that stabilizes the proximal end of a limb while 
die distal end moves. 


M USCLE ACTIONS: depend on how they cross a joat i 
of Joints crossed and the shape of the joints.The resulzx 
ments (muscle acticxis) are extensiem, flexion, rotaacc. 
tion, adduction and circumduction. When visualirirg a : 
imagine what happens to the btxies of the joint when the 
contracts (shoitens). For most joints Ounge) there is a Acs 
and an extensor side. Note the side of the joint the muscie: 
TTiose crossing the flextH" surface will caise flexion of a 
up<m contracti(m. 

5. Extension; an increase in the angle between bones 
bones furthei apart). 


6, Flexion: a decrease in the angle between bones (brings 
closer together). 


7. Adduction (spelled with a "d", it "adds" to the bod*: 
movement of a limb or siracturc toward the median plane • 
the body) or, in the digits, toward die limb’s axis. 

8. Abducttmi (spelled with a "b”): the movement of a limb m 
from the body (or median plane), or in the digits, away frai 
axis of the limb. 

9. Rotation: the movement of a part around its long axis 


10. Circumduction: the movement of an extremity that d« 
the surface of a ceme. This is produced by successive S 
abduction, extension, and adduction. 


Supination: the movement of the forearm so the palmar: 
rotated upward w lor .. srd (as when a cal laps milk from its 


Pronation: the movement of the palmar side of the paw cr 
downward or backward. 


MUSCULAR ARRANGEMENTS: the muscle fibers (o 
are grouped together into fascicles (bundles) that in turn 
grotmed together to foim the muscle. 


Parallel muscle: the muscle bundles (fascicles) run paraUc k 
each other the entire length of the muscle (e.g., sartorius ax 
abdominal muscles). This allows greatest shortening of the mm- 
cle, but less strofigth of contraction. 

Pennate muscle (penna, feather); the muscle bundles converge 
on a tendon at an angle. This arrangement allows more buix&a. 
thus, stronger contractions, but less shortening because of x 
shorter length of the muscle bundles (e.g., gastrocnemius na- 
cle). 

• Unipennate muscle: a pennate muscle whose tendon runs akxi| 
one side. 

• Bipennate muscle: a pennate muscle whose muscle buodia 
ccMiverge ot a tendon from two directions. 
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MUSCLE 


General* 221 


I Origin 


//■> 


/ X 


V / 


1 AfOBist (for ^ 
fkTiOD of elbow) 


X lrs«rtloa 


Fig, VI-8 - Dog - Muscle functions and 
attachments - thoracic limb 


4. Antagonist (opposes 
/ flexion of elbow) 


5. Synergist (stabilizes 
shoulder) 


bf // 


7. Flexion 



6. Extension 




^ >v, 


$. Abdnction 


9. Adduction 


10. Rotation 


11. Circumduction 


Biscte: apennate muscle whose tendons branch 


r SFINK-ter): a muscle whose fibas encircle an open- 

mm of its fibers close d>e tuning. This type of 
bm^i at tbe entrance and exit of a passageway (e.g., 
id Agescive systems). 


Fig. IV-9 • Cartoons of muscle actions 
- inked by Barrett Pasquini 



MUSCteS - THORACSC HUB 

EXTRINSIC MUSCLES of tne i iiOkACiC L!M« (thorK::c 
gird!e mascle«): iH f.iupcies that attach to the thoracic limb ana 
some other part oL the body, i.e., to the head, neck, or utirik. The 
brachio=ephalici!S(5). (2), omoiransveisarius (a). Jatis- 

simus dorsi (9) and superficial pectoral (11) muscles form the 
superficial layer of the extrinsic muscles. The rhomboid (4), 
senalus venlralis (8) and deep pectoral (13) muscles form the 
deep layer. 


ll? Thoracic limb 


EX f RINSIC MUSCLES of the TS^GRACIC UM2 

Superficial layer 

• Brachiocephalic js (5) 

• Trapezius (2) 

• Omotransversarius (a) 

• Laiissiit as d(»rsi (9) 

• Superficial pectoral (11) 


Sycsarccsis (.lis'sar-KOH-sis): the muscle connection, as op- , ( 4 ) 

posed to a bc ie to bone joint, between the thoracic limb and the * ventialis (8) 

• Deep pectoral (13) 


INTRINSIC MUSCLES: the muscles having both attachments 
(origin and insertion) on the thoracic limb bones. 

INTRINSIC MUSCLES OF THE SHOULDER: act primarily 
on the shoulder - the deltoid (7), supraspinatus (1). infraspinatus 
(3), teres major (c), teres mincT (b). subscapularis (6) coracol^a- 
chiaiis (d) and biceps teachii (14) muscles. 

INTRINSIC MUSCLES OF THE ARM; act primarily on the 
elbow joint, and are divided into flexor and extensor groups. The 
flexor group consists of thebiceps brachii (14) and brachialis(l2) 
muscles. They are located cranially and innervated by the muscu¬ 
locutaneous nerve. The extensor group, triceps brachii (10), 
tensor fasciae antebr^hii (c) and anconeus (0 muscles, are all 

CRANIOLATERAL FOREARM (ANTEBRACHIAL) MUS¬ 
CLES: extend the digits and carpus, and supinate the paw - 
extensor carpi radialis (15), common digital extensor (16), lateral 
digital extensor (17), lateral ulnar (18) (actually a flexor), oblique 
carpal extensor (19), and supinator (pg. 1601#203) muscles. Most 
arise directly or indirecUy from the lateral fextensor) gpigondYte 
of the humerus and are innervated by the radial nerve. 

CAUDAL ANTEBRACHIAL MUSCLES; the flexors of the 
carpus and digits and pronators of the forearm. Most of them 
originate on or around the medial (flexor) epicondvle of the 
humerus and are innervated by the median and ulnar nerves . They 
include the flexor carpi radialis (22), flexor carpi ulnaris (20). 
superficial digital flexor (23). and deep digital flexOT (25) mus¬ 
cles. The pronators include the pronator teres (21) and prtmator 
quadratus muscles in carnivores. Supination and jxonation occur 
in camivOTes and pigs, but not other domestic ^ies due to 
fusion of the ulna and radius and loss of the pronator muscles. 

INTRINSIC MUSCLES OF THE MANUS: excq>t for the 
interosseous muscle (24) which supports the metacarpophalan¬ 
geal joint, the rest arc relatively insignificant 


INTRINSIC MUSCLES; 

Intrinsic muscles of the shoulder: 

. Deltoid 0) 

• Supiaspinatus (1) 

• Infraspinatus (3) 

• Teres major (c) 

• Teres minor (b) 

• Subscapularis (6) 

• Coracc^rachialis (d) 

• Biceps brachii (14) 

• Triceps brachii, laig head 

Intrinsic muscles of the arm: flexors and extensors of the 

Flexor group - musculocutaneous nerve 
> Biceps i^hii (14) 

• Brachialis (12) 

Extensor group ~ radial nerve 

• Triceps brachii (10) 

»Tensor fasciae antebrachii (e) 

• Anconeus (f) 

Craniolateral forearm muscles - extend the digits and ztepm. 
anri <npinateihepaw- radial nerve -lateral textensor^eDicertr** 

• Extensor carpi radialis (15) 

• Common digital extensor (16) 

• Lateral digital extensor (17) 

• Lateral ulnar (18) (actually a flexor) 

• Oblique carpal extensor (19) 

• Supinator (pg. 160 [#20]) 

Caudal forearm muscles: flexors of the carpus & dige k 
pronaUM^ of the foreann - median & ulnar nerves - OlgS a 
eoicondvle 

• Flexor carpi radialis (22) 

• Hexor carpi ulnaris (20) 

• Supaikial digital fiexw (23) 

• Deep digital flexCM' (25) 

• Pronator teres (21) 

• I^naKW quadraius 


latrinsic muscles of the manus: 
• Imeros»ous muscle (24) 
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MUSCLES - THORAOC UU 




Fig. IV-11 - Dog - Mucdes of the thorac 
- med. view 


2. Tj’sp^zius 


Sapraspiaatus 


3. Infraspinatus 


5. Brachiocephalicus 


4. Rhomboideus 


7. Deltoid 


8. Serratus 
ventralis 


6. Subscapularis 


9. Latissimus dorsi 


10. Triceps brachii 
10a. Long head 
10b. Lat. head 
10c. Med. head.^ 


Sapf 

taral 


'11. Supf, 
pectoral 

'' 13. Deep 
pectoral 


11 Brachialis 


CoaiDOD digital 
cneasor 


14. Biceps brdchil 


Lat. digital 
cruasor 


15. Extensor carpi 
radialis 


18. Lat. ulnar 


S. Oblique carpal 
extensor v 


20. Flexor carpi 
ulnaris 


21. Pronator teres 


22. Flexor carpi radialis 


23. Supf. digital flexor 


24. Interosseous 


25. Deep digital 
flexor 


'Fig.IV-10 > Dog • Muscles of 
the thoracic limb • lat. view 


d. Cofftcobrafihiaiu 
«. T«iuor fttdM ftDi«bi«chii 
f. ADcontus 
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MUSCLES - THORACIC LIMB - HORSE Thoracic 


7 



Horse • thoracic limb 
• lat. view / 


Horse • thoracic limb 
- med. view 


1. SuprMpinft^ufl 

2 . Tnpt%lM» 

S. Infmpinakui 

4. Rhomboidtut 

5. BfftchioeephtUctu {IV«12) 

6. Subieapulftrift (IV»1S) 

7. D«Itold(lV-l2) 

8. S«rratui ventres 

9. LatiMimus doni 
ID. Tric«pt brftchii 

lOft. Loni h«ad 

10b. Lat. h«ad 

10c. Med. bead (IV-tS) 

11. Supf. pectoral 


IS. Bnchialit (IV-IJ) «. Supf. dislt.1 ftoor 

13. D#ep p«»or»l (IV-13) 34. lnt*roM«)M 

14. Bk*p« brachU 36. Dwp 0«*<>r 

15. Ext«nsor carpi radialls , 

• W. Common <^fftal cxtcnior (IV-13) a. Omotraoiverianui (not 

17. Lat. digital axtoncor ahown in h<w»e) 

18. Lat. ulnar ,.x 

19. ObUque carptd exteneor Teree major (IV-13} 

30. Fl«tor carpi ulnari# (IV-IS) d. Coracobrachialia 

31 Prtmator tare* (aUent - hone) a. Tenaor faaciaa antebrach^ 
33. Flajtor carpi radialU t Subclaviui 
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MUSCLES - THORACIC LIMB - OX 


Thoracic linib-146 


L Supraspinatus 


U. S«pf. 
torai 


& Brachio- 
c»phaUcus 
12. Brachialis 

Common digital 
extensor 



LaU digital 
extensor 
It. Lat. ulnar 

19. Oblique carpal 
extensor 


2. Trapezius 


3. Infraspinatus 


4. Rhomboideus 


6. Subscapularis 

8. Serratus 
ventralis 

7. Deltoid. 

10. Triceps brachii 
10a. Long head 
10b. Lat. head 


9. Latissimus 
dorsi 

10c. Med. head 


15. Extensor carpi 
radiaiis 

20. Flexor carpi 
uinarts 


23. Supf. digital 
flexor 


24. Interosseous 

25. Deep digital 
flexor 



13. Deep 
pectoral 


14. Biceps 
brachii 
21. Pronator 
teres 


22. Flexor carpi 
radiaiis 


T\t. IV-14 - Ox - thoracic limb 
- laL view 


Fig. IV-15 - Ox - thoracic limb 

- med. view 
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EXTRiNSiC MUSCLES - SHOULDER Thor.oic 

EXTRINSICMUSC.ES:co„nec.teUK,radcli™bu>.hebc.dy 

(he 3 d, neck, and uiink). ^ scapular spine, posablv i 

1. Trapezius (G. trapezion, an irregular, four-sided figure): the no acromion, 
triangular muscle extending from the dorsomedial nwk and 
thorax to the spine of the scapula. It elevates the sc^ula, thus, the 
forelimb. It has two heads - the cervical part (ttapezius cervicis) 
and Uie thoracic part (trapezius thoracis). 


2. Latissimjs dorsi (L. widest of the back): the broad, flat, fan¬ 
shaped muscleextending from thedMsal thoracolumbar regiOT to 

the medial side of the humerus. It flexes the shoulder. 

\ 

3. Brachiocephalicus (brak’ee-oh-se-FAL-ik-us); the wide mus¬ 
cle extending from the head and neck to the arm. The clavkular 
intersection divides this mutcle into the cleidocephahcus (b) and 
the cleidobrachialis (c) muscle. Tlte cleidocephalicus is fu^er 
divided in all species, except the horse, where it is called the 
cleidomasioideus. The brachiocephalicus acts to advance the 
limb or draw ihe head laterally. 

Clavicular (klah-VIK-yoo-lar) (tendon) intersection (d)- jhe 
fibrous remnant of the clavicle located cranial to the shoulder, 
iransversing the brachiocephalicus muscle. 


SPECIES DIFFERENCES 


Brachiocephalicus: all its heads are named for t 
menls. The value of memorizing the species diffi 

doubtful. 

. Cleidobrachialis and cleidocephalicus are 
species. 


. Cleidocephalicus is further divided in all, but the 

Ruminant & pig Cleidobtaclaalis aeigi<*ph^« 

Ctei. 


Carnivores 


Horse 


Cleidoinachialis 


Cleidobrachialis 



Cleidocepha 
Qei 



Cteidocephaaca 
Clei< 


MUSCLE 


ORIGINS 


INSERTION 


action 


NERVE 


Trapezius 

Cervical fibrous 

Median fibrous 
raphe of neck 

Spine of scapula 

Elevate shoulder 
& draw it 
forward 
or backward 

Accessory I 

Thoracic part 

Spines of 
vertebrae T 5 .g ^,9 




Omotransversarius 

Wing of atlas 

Dist. scapular 
spine 

Draw limb 
forward 

Accessory 
& cervical 

Latissimus dorsi 

Thoracolumbar 

fascia 

Humerus (teres 
major tubercle) 

Flex shoulder 
or advance body 

Thoraco¬ 

dorsal 

Brachiocephalicus 

Cleidocephalicus 

Clavicular 

intersection 

Skull (neck & 
skull/mastoid 
process in 
carnivores) 

Pull limb forward 
or flex neck 
laterally 

Accessory 
& axillary 

Cleidobrachialis 


Humerus 
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TTRINSIC MUSC 


Scrraius vcniraiis 


Infraspinatus 


ssimus dorsi 


Deltoid 


Serratus 

ventralis 


avicular intersection 


epbalicus 


Triceps brachii 
Long head 
Lat. head 


Deep pectoral 


Brachialis 


Fig. IV-16 - Dog - Lt. shoulder - extrinsic mm. - lat. view 









EXTRINSIC MUSCLES - SHOULDER 

4.RhombokI(ROM-boid)oTrhoiniioideusiiheextriiisicmusc!e 

Ivinj deep to the trapezius. It extends from the median raphe of 
the neck the thoracic vertebral spines, and the skull to the dorsal Supf. 

border of the scapula and scapular cartilage. It is divided into pectoral 
cerviciJ and thoracic Paris in all species; the c a p^ivgrgs and pig 
have a small capital pact It elevates the foreUmb. 

5, Serratus ventralis (ser-RAY-tus) (L. serratus. a saw); the 
senated, fan-shaped muscle extending from the last five cervi^ 
vertebrae and first seven or eight ribs to the medial surface of the 
scapula. Tl supports the trunk. 

6 Superficial pectoral: the fiat muscle extending from the 

sternum tolhecranialsurfaceofihehumerus.Itisdivided!ntoiwo 

pans, a superficial pectoral and a deeper ttaiSv££S£ 

pectoral, based on their fiber direction. It adducts and advances 

the limb. 

7 Deep (ascending) pectoral: the broad muscle extending from 

the sternum to the greater and lesser tubercles of the humerus, it 
functions to draw the limb caudally and adduct it _ 


Thoracic limt-ia?' 


SPECIES DIFFERENCES 

Subclavius (Fig. IV-23. c): pectoral muscle over the cranial 
border of the supraspinalus muscle in the horse and goat It is 
small in the ox and absent in the caroivaes.__ 




Deep pectoral 


Fig. IV-17 - Dog Thorax - ventr. view 


MUSCLE 

ORIGINS 

INSERTION 

ACTION 

NERVE 

Rhomboideus 
Cervical part 
Thoracic part 
Capital part 
(carnivores) 

Dors, neck and 
thorax 

V 

Nuchal crest of skull 

Dors, border 
of scapula & 
scapular cartilage 

[ 

Draw shoulder 
dorsocranially 

Dors. br. of 
spinal nn. (ccr» 

& thoracic) 

Serratus ventralis 

Cervical part 

Vertebrae Cs-t 

(transverse 

processes) 

Scapula 
(serrated face) 

n 

Raise thorax (both), 
shift weight to 
contralateral 
limb (singly), 
support trunk (both) 

Long 

thoracic 

Thoracic part 

Ribs 1-7 or 8 

11 


> 

Supf. pectoral 

Sternum 

Cran. surface 
of humerus 

Adduct & 
advance limb 
(extend shoulder) 

Pectoral 

Descending 

It 

R 


• 

Transverse 

n 

n 

4 



Deep pectoral 
(ascending) 

Sternum 

Humerus (lesser 
tubercle) 

Adduct & retract 
limb (flex 
shoulder) 

Pectoral & 
lat. thoracic 
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INTRINSIC - SHOUlCr!^ It 




Tp.-^ *i- 


INTRINSIC MUSCLES: sdse and wccri on t!:; 'uoracic i’rnT'. 
bon^s. 

MUSCLES of the SHOULDER and ARM: 

8. Supraspinatus (soop-ra-SFY -nayi-us): ashoulder extensor, it 
originates froni asd fUls die supraspinous fossa. Cur\'ing over Uie 
shculder joint, it inseits on the greater tubercle of the humerus. It 
acis as the shorldcr’s later^ collateral ligament 

9. Deltoid (G letter delta) (Fig. rV-16): extendsf om the scapular 
spine over the shoulder joint to the deltoid tuberosity of the 
humems. Its aponeurosis covers the infraspinatus muscle. It acts 
to flex the shoulder. 

10. Infraspinatus: lies deep to the apor^urosis of the deltoid 
muscle, originating from and filling the infraspinous fossi. Its 
strong letidca crosses the shoulder joint to insen at the greater 
tubcrcleof the humerus. It flexes the shoulder joint ard£C'.s with 
tl.e supraspinatus muscle as the joiiU’s lateral collateral ligament 
There is m infraspinauis buisa between the tendon of insertion 
and the greater tubercle. 


Brac'“ir.'i3 (B-r.i^.Y-k-r r'-is) (G. ’'.--.-.rhjy':. *.•- 
t'7Jn the caiiiJ part of •.,.; p!;la, it c-.t, '.: •- ♦ 

hn.:.^’?!groove.i:cKsf:scstitecri::-:.l(fjex?r)sur^: :_r_- 
toiii-^iion C.3 r-^ius. It fVvf^j StC =:• '.rw joi:..- 
brachii mui^;ie. Tile rr.n£C!i!ccut\ne''-r3 ri ;rre m.tc-.'’.. 
br^hialis and biceps bi'aohii mtcrcles. 

Tere,s minor (d): the rmall muscle ventral to the « 
insertiem of the infej^ptnauis muscle. It crosses the Ian?: r 
of me shoulder. 


Ancemeus (c): crosses ih.s lateral aspect of the elbow > 
the tiiceps brachii muscle. A lateral ajv^oach to dte ei-r* 
through this muscle. 


SPECIES DIFFERENCES. 


Celtd’d (9): divided into acromial and spinous pane- > 
( 3omc3dcanirnals.exreptiheh(»seaiidpig.Thehors: 

} lack an :^iO:.:lon. 


MUSCLE 

ORIGINS 

INSERTION 

ACTION 

NERVE 

Deltoid 

• 

Deltoid tuberosity 

Flex shoulder 

Axillary 

Scapular part 

Spine of scapula 




Acromial part 
(absent in 
horse & pig) 

Acromion process 




Suprftspinatus 

Supraspinous 

Humerus (greater 

Stabilize & 

Supra¬ 

fossa of scapula 

& lesser tubercles) 

extend shoulder 

scapular 

Infraspinatus 

Infraspinous 

Humerus (greater 

Stabilize, flex 

Supra¬ 

fossa of scapula 

tubercle) 

& extend shoulder 

scapular 

Teres minor 

Caud. border 

Teres minor 

Flex shoulder 

Axillary 


of scapula 

tuberosity of humerus 


Brachialis 

Brachial groove 

Radius 

Flex elbow 

Musculo¬ 


of humerus 



cutaneous 

Anconeus 

Olecranon fossa 

Olecranon 

Extend elbow 

Radial 
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INTRINSIC MUSCLES - SHOULDER ARM 


Thoracic linifc- 


12. Subscapularis: the farge muscle originating from the coid process ovk the sheuider to the humerus ot tie i 
subscapular fos^. It crosses the shoulder joint and inserts on the of the axilla. 

lesser tubercle of the humcnis. It adducts the shoulder and serves 

as the shoulder’s medial collateral ligament. Teres major (a): arises from the caudal border of the s 

ins^ with cite latissimus dorsi muscle on the medut 

13. Trsc<psbrscbli(L./ri, three + ceps, heads): composed of humena. 
three (m* four heads. Its long head crosses the shoulder, and all 

he£ds cross the elbow joint to insert on the olecranon. It extends Tensor fasciae antebrachii (Fig. IV-18.C): the thui. m 
the elbow and its Icmg head flexes the shoulder. muscle arising from the latissimus dorsi muscle and a 

media! surface of the tric^ brachii muscle. 

14 . Biceps l)r&chii hi, two + ceps, head): arises frnn the 
supragicr.oidtuberclc,crosses the shoulder and elbow,and inserts 
on the radial tuberosity of the radius. It extends the stmider, and 
more importantly, with the brachialis muscle, flexes the elbow 
joint _ 


SPECIES DIFFERENCES 


Triixps brachii (13): the long, lateral, and medial baa 
found in g|l species. An accessor>' bead occurs in all qes 
except the horse . 


Coracobrachialis (b): the small muscle extending frexn the cora 




A 


ARM 


Thoracic Umb-154 


12. Subscapularis 







Supraspinatus 


14. Biceps brachii 


Fig. IV-20 - Dog - Lt. shoulder & arm 
- Intrinsic mm. • med. view 






MUSCLES - SHOULDER 


Thoracic lisb-l 



1. Trapezius 


2, Latissimus dorsi 


10. Infraspinatus 


13. Triceps brachii 
^13a. Long head 


3. Brachiocepbalicus 


13c. Lat. head 


9. Deltoid 


5. Serratus ventralis 


11. Brschialis 


7. Deep pectoral 


6. Supf. pectoral 


Ox - Lt. shoulder, 
extrinsic mm. - lat. view 


1. Trapezius 
^Latisnmus dorsi 

3. Bradiioc^alicus 

4. Rhomboid (IV-23) 

5. Sartms ventralis (IV-21) 

6. Si^f. pectoral 

7. Dm pectoral 

8. Supraspinatus (IV-23) 

9. Deltoid (IV-21) 

10. Infraspin^us 
IKBracluaUs 

12. Subscqiularis (followup pg 

13. Tricm brachii 
13^ Long head 
13c, Lat head 

14. Biceps bnchit 

A. Sc^Milar cartilage (IV-23) 

B. LaMtus fibrosus 


a. Omotransversarius 

b. Tensor fasdae ant^achii 

c. Subclavius (abacm in 

csnivorcs) (IV -23) 

d. Teres minor 


Horse • Lt. shoulder, 
extrinsic mm. - lat. view 
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INTRINSIC MUSCLES - SHOULDER it ARM 


Thoracic limb*15C 


4. Rhomboiui^us 


* I . 


8. Supraspi 



Fig. IV-23 - Horse - Ll. shoulder &. arm 
- Intrinsic mm. - lai. view 


14. Biceps brachii 


11. Brachiaiis 


10. Infraspinatus 


9. Deltoid 

13. Triceps brachii 
13a. Long head 
13c. Lat. head 


Fig. IV-24 ■ Ox - LL shoulder & arm 

- Intrinsic mm., deltoid removed 

- lat. view 









4. Rhomboid«u$ 


Fig. 1V*26 • RfM-se • U. shoulder & ann 
«Extrinsic nun. • med. view 


5. Serretiu vcatralU 


12. Sabscapnlarls 


2 , Latissimus 
dors! 


7. Deep pectoral 


13. Triceps 

brachli 

13a. Long head 
13b. Med. bead 


6. Supf. pectoral 


14.Biceps brachli 


Fig. IV-2S - Ox - Lt shoulder & ann 
- Extnnsic mm. 

• med. view 


MUSCLES - SHOULDER 


Thoracic limb>157 




STRINSIC MUSCLES - SHOULDER & ARM 


Thoracic limb-15" 



triceps brachii 
Ua. long head 
I3fc. Med. head 



Fig. IV-27 - Horse - Lt. shoulder & arm 
- Intrinsic mm. - med. view 



8. Supraspinatus 


12. Subscapularis 


14. Biceps 
brachii 


A. Sc&pulftT cartilftg« 

B. L&certus fibrotuft (IV-27} 

^ T<r«t major 

b. Cora«o brachialw (IV-27) 

c. Tcnaor faaeiaa antabrachii 

d. Subclavius (ab»ej)t in camivorei) (IV^25) 



Fig. IV-28 - Ox - Lt shoulder & arm 
- Intrinsic mm. - med. view 
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MUSCLES - FOREARM 


Thoracic limb-159 


DORSOLATERAL FOREARM (antebrachial) MUSCLES: 
extefiaxsofihedi^andcanNis.8iidsupiiitt»oftfaepaw.Most 
arise on or near the lateral (extensor) q»«>n^le of the huraens 
and are ameivated by the odiaLj 






HU---IK 


15.E]rieiisorcan>iradiaiis:tbel8rgestexensormuscle,it!] 
on the metacarpd mbeiosity. It extends the caipus and flexes dte 
eflMm. 


li. ComnoB digHtd e a tCMo r Uie long musde insening on the 
etdeasor process the third (dtalacx Othalanges). It extends dte 
digitfs) and carpus. 


17. Lateral digital exlrasor: caigioming from dte proximal end 
of the ladhis and inserting on the Imeial digits. It extends the digits 
and carpus. 


18. Ubiaris lateralis (lateral abtar. extensor carpi ubtaris): the 
most caudal extensor muscle. It inserts <m the imxknal part of a 


metacaipalboneand theaccessmy cannl bone. (Snaked with th 
extensors, in reali^ it flexes die carpus m most portions. Hiis a 
an intererting anatomicte poim, but clinically of no importance 


SPECIES DIFFERENCES 


Common digital cxtcBsor(16): in die bmse, it has CHie tendon 
of insertioo for its (me digit: h) the other domesdcqiecies there 
is a tendon oi inserttoo for each digit (camtvwes have 5, 
lumisants 


MedW digital ertenaor (pg. 16Q: the more medial muscle 
head of the common digita] extensor diat goes lo the medial 
digit (tf die ruminants. It balances die iaieral digiial extensor. 


LalRaldlgitalextC9aor(17):hason!yoiieteodGnofinser* 
tioo on digit IV in the ruminants and on die lateral side of digit 
m in die home. It inserts on dipts 3,4 and S in the dog and OD 
digits 2,3.4 and S in the cat 





MUSCLE 

ORIGINS 

INSERTION 

ACTION 

NERVE 

Extensor carpi 

Lat epicottdyle 

Metacarpus 

Extend carpal 

Radial 

radtalls 

of humerus 


joint, flex elbow 


Common digital 

Lat. epicondyle 

Dors, portion 

Extend digits 

Radial 

extensor 

of humerus 

of dist. phalanges 



Lateral digital 

On or near lat. 

Middle phalanges 

Extend digits 

Radial 

extensor: 

epicondyle 




Lateral ulnar 

Lat. epicondyle 

Prox. end of 

Flex carpal Joint 

Radial 

(extensor carpi 

of humerus 

Metacarpal V 




ulnaris) 
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MUSCLES - FOREARM 


Thoracic Umb»l6! 


19. Pronator teres (PROH-nayt-or TEE-rec?. [most people say 
TER eez]) (L. teres, round); the small muscle in camivtKes 
extei-diiig from the medial epicondyle of the humerus obliquely 
to the radius. It jKonates Ihe paw (rotates the palmar side down¬ 
ward). In other domestic species, whose capacity to prwiate the 
forelimb is lost or reduced because of fusion ctf the ulna and 
radius, the pronator teres is ea best vestigial. 

20. iupinator (SYOO-pi-nayt-OT. SOOpi-nayt-w): present in 
caniivwesandoccasionallyinthepig.lt extends fiwn the lateral 
(extensor) epicondyte to the radius under the exitaisor carpi 
radialis muscle, it supine the paw (rotaies the palmar side 
upwaid, as whwt the cat driid:s milk with Us paw). It is absent 
from the other domestic species, because their radius and ulna 
fuse; negating the possibility of supination. 

Brachiotadialis (d): thesmall muscle in the superficial fasciaov« 
the extensw carpi radialis muscle in carnivores. 


Oblique carpal extensor (b); also known as the abductor pollicis 
(digid I) longus. (Pdlicis refers to thumb, which none of the . 
domestic animals haw.) The camivwes have digit I, but none of I 
the other q)ecies do. Fw compar^ve purposes, we use the 
anglicization of the NAV permitted extensor carpi obliquus. Is 
the camivwes it has a small sesamoid bone in its tendon on the 
medial side of the carpus. 

Pronator quadratus: a wide, short muscle bridging the Iwtgih of 
the interosseous space between the ulna and radius. It is deep to 
the deep digital flexor muscle. 

CLINICAL 

Bracbioradialis (d): in camivwes rans with the cepaJialic 
vdnon tbecrantal a^t of the forearm. It is Tou^y the Same 
size as the vein for whichit may be mistal^ in venipuncture. 




MUSCLE 


ORIGINS 


INSERTION 


ACTION 


NERVE 


Pronator teres 


Med. epicondyle 
of humerus 


Med. surface 
of radius 


Pronates paw 


Median 


Supinator 

(carnivores) 


Lat. epicondyle 
of humerus 


Radius 


Supinates paw 


Radial 


Oblique carpal Cran. surface of 

extensor (long forearm 

digital I abductor) 

(abductor digiti I 
[poliicis] longus) 


Prox. metacarpus ' Extend carpus & 

abduct carnivore’s 
istdigit 


Radial 




Extensor pollicis 
longus et indicis 
proprius 
(carnivores) 

Ulna 

Metacarpals I & 11 

' • Extend 
digits I & ' 

s 

Radial 

s 

Pronator quadratus 

Dist. ulna 

Dist. radius 

Pronates paw 

Median 

(carnivores) 





Bracbioradialis 

Lat. condyloid 

Cran. surface 

Supinates 

Radial 

(long supinator) 

crest of humerus 

of radius 

paw 



(carnivores) 




WUSCLES - FOREARM 


Thoracic limb* 162 


Fit. IV-30 - Dog * Lt. forearm * cran. view 


Biceps brachii 


19. Prooator teres 


20. Soplsator 


Extensor carpi radialis 
Common digital extensor 
Lat. digital extensor 


Flexor carpi radialis 


Lat. ulnar m. 


Fig. 1V*31 • Dog - LL forearm, deep 
dissection - cran. view 


4. BxUmot poUidi 
lottfu* iadkii pcopdiM 
b* OUiqtt« ttrpAl txkMor 
c* UIm 

d. BfichlonNtialtf 




MUSCLES - FOREARM 

CAUDAL antebrachial MUSCLES: the Hexors of the 
carpu s and digits, wtd pronj^iors of the paw. They originate from 
or near the medial (flexor) epicondyle of the humerus, and 
innervated by the median jui^of ulnar nerves. They include the 
flexor carpi radialis (21), flexor carpi ulnaris (22), superficial 
digital flexor (23).deep digital flexor (24) and pronator ieres(19). 

21. Flexor carpi radialis: the long muscle inserting on the 
proximal metacarpus. It flexes the carpus. 

22. Flexor carpi ulnaris: a two-headed muscle inserting on the 
accessory carpal bone. It has an ulnar and a humwal head and 
flexes the carpus. The humeral head can be mistaken fw the 
superficial digital flexor. To differenuate them, follow them to 
their temriinstions. 

23. Superficial digital flexor: arises from the medial (flexor) 
cpicondylc of the humerus and inserts on the middle phalanx. It 
flexes the carpus and digits. 

Manka flexoria: the sleeve of the superficial digital flexor 
tendon located at the metacarpophalangeal joints in all species. It 


Thomcic li*.^ 


% 

allows the deep digital flexor tendon to pass __ „ 
distally to the attachment of the superficial digiai 


SPECIES DIFFERENCES 

Superficial digital flexor (24): has tendoiB b 
( carnivore- 5; horse -1; ruminants r2),^xceptin the, 
hasonly2foriis4digiis. In the horse it inserts on At 
end erf the middle phalanx and the distal end of the 
phalanx. These two insertions may pcev«t ’dotsa*' 
(hyperflexion) of the proximal inteiphalan^ 
niminanl has two tendons, the deq> <»e passing i 
carpal canal and the superficial one passing throogh 

retinaculum. 

Accessory ligament of the superficial digital 
tendinous band that connects the tenddn of the 
digital flexor to the radius. Jhis plays a part 
apparatus (pg. 196). It is also known as the 'r 
"proximal check ligament", “superior check li; 
"radial check ligament". 




MUSCLE 


Flexor carpi 
radialis 


Flexor carpi 
ulnaris 

Ulnar head 
Humeral head 


Supf. digital 
flexor 


ORIGINS 


Med, (flexor) 
cpicondylc of 
humerus 


Olecranon 
Med. epicondyle 
of humerus 


Med. epicondyle 
of humerus 


INSERTION 


Accessory 
carpal bone 


action 


Prox. metacarpus Flex carpus 


Palm, surface of 
middle phalanges 


Flex carpus 


Flex digits 
& carpus 


NERVE 


Median n. 


Ulnar n. 


Median n. 
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MUSCLES - FOREARM 


Thoracic liinb-164 




Biceps brachii 


22. Flexor carpi ulaaris 


Supf. digital flexor 


Deep digital flexor 




.Extensor carpi radialis 


Pronator teres 


21. Flexor carpi radialis 


__ 


Interosseous 


IV .32 - Dog • Lt forearm - med. view 


Common digital 
extensor tendon 


far. of lateoMotu m. 


eg 
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muscles - FOREARM 

24. Deep digital flexor, the Jiree-lteaded muscle arinng from the- 
hum jnis, radius and ulna and inserting on ihe distal pMan^ 
(phalanges). It flexes the carpus and dipts. 

25. Interosseous (m’t£a--OS-ee-us) (L. inierosseia, inter 
tween + os bone): a muscle of the manus, arising from the 
proximal palma' surface of the metacarpal bcmw. It extends 
disttUy and splits into two tendons. One tendon inseiTs on the 
sesimokl bones of the respective met^arpophalangeal joints. 
Th-i oiliC! terdon, the extensor branch, joins the common digital 
extensor muscle’s tendon of insertion. 


Thoracic Umb-l: 


SPECIES DIFFERENCES 

AccesscK-y ligament of the deep digital flexor: a tendinous 
band from the palmar carpal ligament to the tendcm of the deep 
digital flexor. U can be reacfed from the lateral side. It plays a 
part in the stay apparatus (I’g- 196). Popular synony^ are; 
"disiat check ligament", "cjupal check ligament", and "infenor 
cltts;k ligament". 

Interosseous (25): horse -3 muscles; dog and cat - 4; in the 
rumiaams ilie 2 interosseous muscles are fused. 

Suspensory ligament (Fig. IV-35): another term for the inter¬ 
osseous muscle in the horse. It is completely tendinous upon 
maturity and plays a role in the stay apparatus and locomouon. 


[ 


CLINICAL 

Bowed tendons (tendosynoviiis): a tom tendon a 
usually resulting from racing stress. The superficiai 
flexor of the ihor^ic limb and the suspensory Ugaoex ^ 
hmd limb are most commonly affected. Depending a 
ll»y are in the metacarpal region they are classified 
middle or high. 

Flexorial limb deformities or contracted tendoas a 
genital ora'xiuired dcfeciin foals involving the Dexcr 
of the front or hind limb. Often the accessory ( 
ligaments are resected (cut) to help straighten out the 

limb. 

Flexorial limb deformities are a better name because 
can't contract (A. Simon Turner). 



MUSCLE 

ORIGINS 

INSERTION 

ACTION 

NERVE 

4 

Deep digital 
flexor 

Humerus, radius 
& ulna 

Tuberosities of 
dist. phalanges 

Flex digits 
& carpus 

Median & 

) ulnar nn. 

Humeral head 
Radial head 
Ulnar head 

■ 



• 

Interosseous 

Prox. end of 
metacarpals 11, 

III, IV & V 

Sesamoid bones 
of respective 
metacarpophalangeal 
joints 

Deep br. 
of ulnar 
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MUSCLES - FOREARM 

Fig. IV-33 - Dos - Lt. forearm - caud. view 


Thoracic limb-166 


Lat. ulnar 


b y y 




23. Supf. digital flexor 




Flexor carpi ulnaris 


24. Deep digital flexor 




Flexor carpi radialis 


'2S. Interosseous 


cxteiMf 


Fig. IV-34 - Dog - Lt. forcarn^ 
deep dissection ' caud. view 




MUSCLES - FOREARM 

Ffg. IV-3S - Horse - Lt. forearm 

Aw; 


Thoracic limb-167 

13 


- lat. view 


15. Extensor carpi 
radialls 


. V, 


16. Common digital 
extensor 


17. Lat. digital extensor 

18. Lat. ulnar 



24. Deep digital 
flexor 


23. Supf. digital flexor 


25. Interosseous 
(suspensory lig.) 

24. Deep digital flexor 


II. BrftchiftUi 

IS. Tricflpa brs^hli 
IS*. Lonf b**d 
ISb. M*d. h«*d 
ISc. L*t. b**d 

14. Blc*p< bnebli 

15. Ext4ns9r c*rpi ndlaii* 

16. CoamoQ digit*! «xUn#or 

17. L»t. dipt*l fXUntor 
IS. L*t. ula*r 

li. Pron*tor t*m (*b««ot in hone) 

50. Su^*tor (ctndvor**) 

51. tUaoTKupi ndiftli* 

IS. Flexor thrpi ulnarit 
SS. Su^. digit*! fi«xor 

54. Deep di^t*l flexor 

55. Int tf O M ton* (tuspez^^ory 
Ug. - horse} 



Medial digital extensor 


A. L*c*rtu» flbroAUf (lV-37] 

B. AcetMory lig. of th* 
deep digii*l flexor 


%. Aneoneue 

b. Oblique e*rp*l extensor 


Fig. IV-36 - Ox • Lt. forearm 
- lat, view 
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MUSCLES - PELVSC LIMB 

MUSCLES of the LOIN, HIP and THIGH: The hip is the 1 
region between the crest of the ilium and greater trochanter of the < 

fwnur. The thigh is the region between the greater trochanter and 

the stifle. The hnn is the i»oximal craniomedial re^n of the < 
thigh. The rump (gluteal region) is thei«)inineoce fonnedby the | 
gluteal muscles. J 

I 

• Loin and hip muscles: divided into three groups; sublumbar, 
rump, and inner pelvic muscles. 

I 

• Sublumbar muscles: includethepsoa$minOT.iU<q)soas(psoas 
major and iliacus) and quadratus lumborum muscles. They origi¬ 
nate from the ventral surface of the caudal thoracic and lumbar 

veriebraeandmsertontheoswxaeand femur. Thesemuscles flex 

the hip and lumbar vertebral column and fix the lumbar verteteal 
column. The venual branch^ of the lumbar nerves innervate the 
sublumbar muscles. 

• Rump muscles; the supoficial gluteal, medial gluteal, deep 
gluteal, and tensor fasciae latae muscles, all originating from the 
ilium and inserting on the femur. The rump muscles mainly 
extend the hip joint, except the tensor fasciae latae which, by 
tensing the fascia of the thigh (fasciae latae), flexes the hip joint 
and extends the sUfle. The cranial and caudal gluteal nerves 
innervate the rump muscles. 

• Inner pelvic muscles: the internal obturator, gemelli, and 
quadratus fcmorismuscles, all miginatingcaudomedial to the hip 
joint Md inserting on or near die proximal caudal side of die 
humerus (trochanteric fossa, pg. 96, j). Their action is mainly 
outward rt^iion of the hip jmnt They arc innervated by the 
ischiatic nerve. 

• Thigh muscles: divided according to their position: cranial, 
caudal, and medial: 

• Cranial thigh muscles: The extensors of the stifle, inner¬ 
vated by the femoral nerve, they are the four-headed quadriceps 
femoris and the sartorius muscles. They covct the cranial, lataal, 
and medial surfaces of the femur, originating from the os coxae 
and femur and inserting on the tibial tuberosity. They extend the 
stifle joint and flex the hip. 

• Medial thigh muscles (adductor group): They are the 
sartorius, gracilis, adductor, pectineus, and external obturahw 
muscles. They originate from the os coxae and ins^ oa the bones 
of tiie limb. They are innervated by Uie obturator nerve. 

• Caudal muscles of the thigh (hamstring muscles): inno¬ 
vated by the ischiatic nerve, tiie biceps femoris, caudal crural 
abductw, semitendinosus, and semimembranosus muscles arise 
from the ischiatic tuberosity and insert on the medial and lateral 
sides of the stifle joint. The cmidal thigh muscles have varied 
actions on the hip, stifle, and tar«is. 


126>Pelvic limb-169 

MUSCLES tit the CRUS: the Hue leg, dioik. or gaskin is 
covered with muscles on the craniolateral and caudal surfaces. ; 
There are no muscles on the medial surface, the til^ being 
directly under the dcin. The muscle groups of the crus are not 
group^ as in the thcnacic limb because the angles of die mssl 
joint and the digits are oi^nsite. Tbe muscles either extend the 
digit and flex the tarsus, or flex the digit and extend the tosus. 

• Craniolateral muscles: extensors of the digits and flexcM^ of die 
tarsus, innervated by the penmeal (fibular) nerve. They are the 
cranial tibial, peroneus tongus (long fawlar*), tong digital exten¬ 
sor, lateral digUal extensor, and peroneus tertius (third fibul^) 
muscles. Located on the craniolateral side of die leg, diey origi¬ 
nate firom the pro jtimal part of the tibia and fibula, excQit die tong 
digital extensew aid penmeus tertius (third fibular) muscles which 
wiginate from the extensor fossa of the femur (96, j). 

• Caudal muscles: flexosof the digits and exiensas of the tarsus, 
innervated by the tibial nerve. Tb^ are the gastrocnemius, caudal 
tibial, popliieus, and superficial and deep digital flexor muscles, 
wiginating from the caudal surfaces of the femur and tibia. 

MUSCLES of the PES: There is little difference between the 
muscles of the pes and the manus of the forelimb and they are of 
the same significance in all the different species, except the 
interosseous muscle (suspensory ligament) (rf the horse. 

• Fibular may be used instead of peroneal lo aid teaming by associating 

muscles wUh the fibular side of the leg. This option is allowed by the 
NJ^.V. __ 


LOIN & HIP MUSCLES: j 

> Sublumbar musetes: • ventr. 
br. of lumbtrno. 

Psoas minor 
Diopsoas 

Psoas maj^r 

• Rump muscles: cran. ftcaud 
gluteal no. 

Superficial gluteal 
MiMe gluteal 
Deq> gluteal 
Tensor fasciae laiae 

• Inner pelvic muscles: ischiatic 

nerve 

htenud obturator 
Gemelli 

Quadratus femoris 
THIGH MUSCLES: 

I 

•Cranial tbigb muscles: ^ten- 
son of die sdfle - femoral n. 
Quadriceps femoris 
Sartorius 

• Medial thigh muscles (adduc- 
tor group) - obuirator n. 

Sartorius 

Gracilis 


AdducioT 
Pectineus 
Extfflial obturator 

• Caudal muscles (ham«ring mm.) 

. • isd^iatic n. 

Biceps femoris 
Gluteobiceps (non.) 

Caud. crural abductor (cam.) 

Semitendinosus 

Semimembranosus 

MUSCLES OF THE CRUSt 
»CraiilolaUral muscles: exteson 

of the digits A Beson of the tamu 

• peroneal n. 

Cranial titnal 

Peroneus longus (cam. A wm.) 

Long digital extensor 
Lateral digital extensor 
Peroneus tmtius (eq. A nim.) 

• Caudal muadec fiuorsofdigiu 
Aextansonof unus-tibial n. 
Gastrocnemius 
Soteu$(eq.Acst) 

Cmidal tiUal 
Popliteus 

Superndal digital flexor 
De^ diptal flexor 
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i 4 


5 5 ' 


Psoas major 


liiacus 


laL obturator 


Psoas minor 


Gracilis 



Middle gluteal 


Tensor fasciae latae 


Rectus fetnorts 


.Vastus medialis 


Vastus lateralis 


Pectineus 


Sartorius 


Adductor 


embranosus 


Cran. tlbial 

Peroneu:> longus 
(Long fibular) 
Deep digital ftexor 


Supf. gluteal 


Fig. IV-39 - Dog - Pelvic limb 

• med. view 

Interosseous 



Long digital extensor 


Lat. digital extensor 


Semitendinos^t!? 


Adductor 


Biceps femoris 
(cut) 


Caud. crural 
abductor 


Gastrocnemius 


Supf. digits! 
flexor 


• ,.|-5 


Fig. IV-40 - Dog - Pelvic limb 

- lat. view 
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Fig. IV-41 - Horse 
- Pelvic limb - lat. view 


Fig. IV-42 - Horse 
- Pelvic limb - med. view 


19. Long digit*} «xt«D*or 

50. Ut. digital «xt«i»or pV-41) 

51. Third fibular (peroneu* tcnius) 
23. Gastrocnemiiu 

33. loUroMeoiu 
84. D««p digital flexor 
3$. Supf. digital flexor 


10. Adductor 

11. Sartoriu* 

12. Vaetue xnedialie 

13. Pectineus 

14. Iliopeoae 

15. Paoas minor 

16. Psoas major 

17. Iliacus 

18. Cran. tibial m. 


1. Middle gluteal 


3. Supf. iduteal (absent-ox) 

3. Teiuor fascia* lata* 

4. Rectus femoris 

5. Vastus lateralis 

6. Bk*p* femoris 
7.8«mtendinosuB 

8. Seimmeinbranosus 
0. Gracilis (IV-43) 
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Int. obturator 
Semimembranosus 


Iliacus 


Gracilis 


Pectineus 


Sartorius 


Gastrocnemius 


Vastus medialis 



Psoas minor 

Psoas major 


Fig. IV-44 - Ox - pelvic limb 
- lat. view 


Middie gluteal 
Tensor fasciae iatae 


Rectus femoris 


Gluteobkeps 

Semitendinosus 


Vastus lateralis 


Deep digital flexor 


Interosseous 


Sapf. digital flexor 


Long digital extensor 


Fig. IV-43 - Ox - Pelvic limb 
- med. view 



Cran. tibial m. 


Third fibular m. 
(peroneus tertius) 

Long fibuiar m. 
(peroneus longus) 

Lat. digital extensor 


SUBLUMBAR MUSCLES 
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SUBLUMBAR MUSCLES: the psoas minor, psoas major, ili- 
acu;;, and quadratus lumbonim muscles arising on the voitral 
surfaces of the thoracic and lumbar vertebrae and inserts on the os 
coxae and the femur. They are innervated by ventral branches of 
the lumbar spinal nerves. 

1. Fsoas {SQH-as) minor; a long, thin muscle extending horn the 
lumbar vertebral bodies to (he ilium. It flexes or stabilizes the 
luribar vertebral column. 

Iliopsoas: tht fused i^oas major and iliacus muscles which act as 

.f 


* 

i 

i 

V 


the chief flexors of the hip joint 

2. Psoas m^jor (O.psoar. muscle of the loin): the strongest flexor 
of the hip, extending from the lumbar vert^rae caudoventrallv 
with the iliacus muscle to the lesser trochanter of the femur 
Butchers refer to the psoas muscle as the “tendwloin”. 

3. Iliacus (IL-ee-ak-us): A short muscle arising from the ilium; it 
joins the psoas major to insert on the lesser trochanter of the 
femur. 



MUSCLE 

ORIGINS 

INSERTION 

ACTION 

NERVE 

Psoas minor 

Vertebrae Tjj-Lg 

Hip bone 
(body of ilium) 

Stabilize back 

Ventr. brs. of 
thoracic & 
lumbar nn. 

Psoas major 

Lumbar vertebrae 

« 1 * 

Lesser trochanter 
of femur 

Flex hip & 
outwardly 
rotate thigh 

Ventr. brs. of 
thoracic & 
lumbar nn. & 
femoral n. 

Iliacus 

Wing of ilium 

Lesser trochanter 
of femur 

Flex hip & 
outwardly 
rotate thigh 

Ventr. brs. of 
lumbar n. & 
femoral n. 

Quadratus 

lumborum 

Transverse 
processes of 
lumbar vertebrae 

Wkig of sacrum 
& ilium 

Stabilizes 
lumbar vertebrae 

Ventr. brs. of 
lumbar n. & 
femoral n. 
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3. lliacas 


SUBLUMBAR MUSCLES 
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lyPsoas minor 


2. Psoas major 


IV-46 - Dog - Sublumbar mm., deep 
dissection • ventr. view 


Fig. IV-45 - Dog - Sublumbar mm. 
- ventr. view 


a. Cru« of diaphrafm 

b. Coital part of diapbracm 

c. IfiiMr boehanUr 

d. Quadratus lumboruin 
a. bet. obbaratw 

t Raettti abdMdnii 





PELVIC MUSCLES 
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PEL VIC MUSCLES: the internal obturator, gemelli and quad- causesouiwardrotationofthefemur.ItUpoupedwithdieinedial 
ratui fenwis muscles. The gemelli and quadraius femoris are thigh muscles (adductors), but has the same function as the pelvic 
fairly insignificant muscles. 

4. Internal obturator (OB-tyoo-ray’tor): a fan-shaped muscle 
arising medially from the pelvic floor and covering the obuiraKir 
foramen. Its tendon travels over the lesser ischiatic notch to insert 
in tlie irochant^c fossa. 

5. EXTERNAL OBTURATOR: a fan-shaped muscle arising 
from the ventral surface of the ps coxae, covering the obturator 
foramen externally. It inserts in the trochanteric fossa (96, j) and 


muscles. 


SPECIES DIFFERENCES 

Internal obturator: only in the horse and carnivores. Its 
tendon passes over the lesser ischiatic notch to reach the 
trochanteric fossa. In the pig and ruminants the similarly- 
placed muscle is known as the intrapelvic cart of the external 
nhtiiratnr muscl e. Its tendon passes through the obuffaior 
foramen to reach the trochanteric fossa. 





MUvSCLE ORIGINS INSERTION ACTION NERVE 



Internal obturator Interior of 

pelvis 


Caud. surface of Rotate femur Ischiatic 

femur (trochanteric laterally 

fossa) 



Gemelli Ischium Caud. surface of Rotate femur Ischiatic 

femur (trochanteric laterally 
fossa) 



Quadratus Ischium 

femoris 


Caud. surface Extend hip & Ischiatic 

of femur adduct thigh 


Ext. obturator 


Yentr. surface of Caud. surface of Adduct thigh Obturator 

pubis & ischium femur (trochanteric 

fossa) 






MUSCLES - HIP & THIGH 
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6a. Superficial gluteal (GLOO>tee-al): thecaudally-located glu¬ 
teal muscle arising ^ve the hip joint and inserting on the diird 
trochanter. It acts to abduct the limb. 

6b. Middle gluteal: the largest gluteal muscle arising frexn the 
entire wing of the ilium. It runs over the de^ gluteal muscle and 
hip joint to insert on the greats trochanter. Itex^iKls the hip joint 
arid abducts the limb. 

6c. Deep gluteal (Hg. IV-47): the muscle extending from the 
shaft of the ilium over the hip joint to the gretuer trochanter. It 
extends the hip joint and abducts the limb. 

7. Biceps femoris: the largest and most lateral (tf the caudal thigh 
muscles. Itarises from the tschiatic tuberosity.extending distally 
on the lateral side of the thigh to fan out and insert cm the patell^ 
tibia and calcanean tuber, thus, crossing the hip, stifle and tvsal 
joints. It has complex actions, extaiding the hip, stifle and tarsal 
joints, flexing the stifle, or aMucting the limb. 


SPECIES DIFFERENCES 

GisteobiMpsBiusde: thefiisiooofihesuperflcialglutealand 
die biceps femoris in ruminants. Ther^oie, the siqierflcial 
gluteal muscle and third trochanter are absent 

Accesses gluteal muscles: part of the middle gluteal in the 
ungulates flioc^ed animals - mminants, pigs, and horses). 

Pirifnmis muscle: tmly in camivnes, deq) and caudal to the 
middle gluteal muscle. Ftised with the ntitkUe gluteal until 
recently, it was cemadered part ttf this muscle. 


GilNlGAt 


♦ s . 




• I'i X'*.* 


■ .V. 

♦•V ^ ^ • 




trot* (move il 
pain). 


C 






‘ f. 





MUSCLE 

ORIGINS 

INSERTION 

ACTION 

NERVE 

Supf. gluteal 

Dors, to hip joint 

Third trochanter 

Abduct limb 

Gluteal nn. 

(absent in ruminants) 


of femur 


Middle gluteal 

- Wing of ilium 

Greater trochanter 

Extend limb. 

Gluteal nn. 


' 

of femur 

abduct limb 


Deep gluteal 

Body of ilium 

On or near greater 

Extend limb. 

Gluteal nn. 



trochanter 

abduct limb 


Bleeps femoris 

Ischia tic tuberosity 

Patella, tibia & 

Extend hip, 

Ischiatic 



calcanean 

stifle & tarsus. 




tuberosity 

flex stifle 
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MUSCLES - HIP & THIGH 

8. Tensor fasciae latae: the iriangular muscle, originaling from 
the tuber coxae and inserting on the lateral femoral fascia (fascia 
lata) ard. ilius, tfie patella. Its action is to tense the fascia lata, 
flexing Uie hip and extending the stifle. 

9. Caudtd crural abductor (KROOYR-al): the strap-like “fire 
hydrant” muscle located d^ to the biceps femoris muscle in 
carnivores. It has little clinical significance besides humcM^ value. 

10. Semitendinosus: the long "hamstring" muscle forming the 
caudal border of the thigh. It extends fran thei^hia’ic tuberosity 
to the tibia and on the calcanean tuber by the calcanean tendon, 


Pelvic limb-179 

thus, crosses the hip, stifle and tarsal joints. It extoids the hip, 
stifle and tarsal joints and flexes the stifle when the limb is na ^ 
bearing weight ^ 

SPECIAL 

Tendon strand (t^saltertdon): a fascial slip from thecaudal edge 
of the semitendinosus muscle joining the calcanean tendon to 
insert <xi the calcanean tuber. 

Fascia lata (L. teoad band) (h): the deep fasciaof the thigh, tensed 
whm the tensor fasciae latae muscle contracts. 


MUSCLE 

ORIGINS 

INSERTION 

ACTION 

NERVE 

Tensor fasciae 
latae 

Tuber coxae 

Lat. femoral fascia 

Tense lat. femoral 
fascia and thus 
flex hip joint & 
extend stifle 

Gluteal 

Semitendinosus 

Ischiatic tuberosity 

Tibia & calcanean 
tuberosity 

Extend hip & 
tarsus, flex stifle 

Ischiatic 

Caudal crural 
abductor 

Crural fascia 


Abduct leg 

Ischiatic 
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Middle 
gluteal m 


Internal obturator 


10. Semitendlnosus 


Biceps femoris (cut) 


Adductor 


Semimembranosus 


I. Tensor fascine latae 


9. Caud. urural abductor 
(carnivores only) 


Vastus lateralis 


a. Tuber coxae 

b. Gemelli m. 

c. Quadraut femnis m. 

d. Exl anal ^ihincter 
a. Tendon strand 

f. Popliteus-m. 

I. Extensor fossa 
L Fascia lata 


Fig. IV -51 - Dog - Hip, deep dissection - lat. view 




;.^USCLES - THIGH 
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il. Gracilis (^. slender): the broad, siq^erficial muscular sheet 
'-^tending fixmi the pelvic symphysis down the medial thigh to 
'-r:sm medially <m the tibia. It adducts the femur and is the <mly 
r.'^uctor to cross the stifle. 


i. Pectineus (L. pecten ccxnb): a long, spindle*d)^)ed muscle 
ttending from the pubis to the medial side of the femur. 




SPEaES DIFFERENCES 

SartOTiBS (13): divided proxiroally in the ruminants and pig; 
it has two tellies in the dog. It flexes the hip and stifle joints, 
and in the dog also extends the stifle (cranial telly). It is 
umfivided in the horse and cat 


13. Sartorius (L. sartor a tailor): the strap-lilEe muscle arisiog 
^rom the ilium and insoting on the medial side of the stifle. It 
Hsxes the hip and stifle joint (in the dog it also extends the stifle). 


CUNIGAL 




Femoral t^Bg 
ctanially,^! 




I rv » 




II V ) . 


die safttmiiS hidscle 
111 ^ caud^, and the body 

dmsalfy. Take femcral jnssing tl^]^ it 

in carnivores.Iti^pfiinsed to uy this in the lai^r animals. 

of the 

ia in dogs. 

^ ____ 



TOlflin o 





•V. • ..A.' 





r'C'*v 


MUSCLE 

ORIGINS 

INSERTION 

ACTION 

NERVE 

5'iartorius 

Ilium 

Med. side of 

Flex hip 

Femoral 



stifle 

& stifle 

(saphenous n.) 

4'lraciti$ 

Pelvic symphysis 

Med. side of 
stifle 

Adduct limb 

1 

Obturator 

^ectineus 

Pubis (prepubic 

Femur 

Adduct limb 

Obturator 


tendon) 


& flex hip 








MUSCLES - THIGH 

Pelvic limb-IS? 


11. Gracilis 



Rectus femoris 


12. Pectineus 


Vastus medialis 


Adductor 


13. Sartorius 


Fig. IV-52 - Dog Thigh - med. view 


A. CftleaaeaD ttndon 

B. Patellar lig. {camirom) 

a. Crural faaciae 

b. Tendon atrand 

e. Symphjreeal tendon 

d. PopUteus 

e. Tibia 
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14. Quadriceps feiniHis Q.. quadri four +capM head): the large 
muscle covering the lateral, medial and cranial sur&ces of ibt 
femur. Composed o( four heads joining in a ccmtmon tendcm dtat 
ccmtains the patella it inserts on the til^ tubwosiQ^. All heads 
ext^d the stiHe. The rectus femcuis also flexes the hip. 


• 14a. Rectus flemorb 0-. recrusstraighi): crosses both thehipand 
stifle joints. 


> 14b. Vastus lateralis (L. vorrur large). 
• 14c. Vastus medialis. 


14d. Vastus intermedius: sunounded by the other duee heads 
and the femur. It is fused to the medial a^ lateral heads. 


"H aind rtHg muisctes" ; cmisist of the biceps fernwis. semitwidi- 
nosus and semimembranosus muscles. The distal ends of these t - 
muscles feel like strings, hence the nmne. 

Synphyseal tendM (c): the tendon of (Migin of the adductor md 
gracilis muscles at the pelvic symphysis. 


SPECIES DIFFERENCES 

PateUar ligament (d): the tendon extcriding hrom the patella 
to the tibial tubeit^ity. It is singular in aSi domestic species, 
except the horse and ox where it is divided into three parts. 
The patellar ligament is part of the tendcxi of insertion of the 
quachiceps femoris muscle distal to die patella. 


15. Adductor; largest of die adductcm, it lies deq) to the gracilis 
muscle, extending from the pelvic symphysis to the caudal 
surface of the femur. It adducts die limb and flexes the hip joint. 

16. Semimembranosus: one of the “hamstring” muscles arising 
with the scmitendinosus muscle from the ischiatic tub^osity. It 
splits into two bellies which arch medialiiy to insert on the stifle; 
one belly on the femur, one on the tibia. It extends the hip, adducts 
the limb and has variable action on the stifle. 

SPECIAL 

Memory aid: the semiMembranousus is Medial and the 
scmiTendinous is laTeral. 


CUNlCAt 






"Hamstring” injectioDs: thee is a dw^ s&kihi die 
ischiatic nerve travelling deep to this at^. ^pite dte juiki- 
tion between the biceps femoris and seniiliendihosus 
muscle. Direct the ne^le lateral to this Into the 

biceps femoris, or medial into die semitendihosus or semi¬ 
membranosus to avoid the ischiatic nerve. , 

Fibrodc myopathies: scar tissilf^ii^M 
the semimembranosus and piii^ 

can mechanically .alter'the horee 

finises its stride. dte.mu^le'ciMre ^Wtt^n gTO 


be jericed back jliabefixe it 






i.#** ' 




MUSCLE 

ORIGINS 

INSERTION 

ACTION 

NERVE 

Quadriceps femoris 


. 


Femoral n. 

Rectus femoris 

Ilium 

Patella and thus to 
tibia! tuberosity 

Flex hip & 
extend stifle 


Vastus lateralis 

Prox. femur 

n 

Extend stifle 


Vastus medialis 

It 

n 

H 


Vastus intermedius ". 

n 

n 


Adductor 

Venir. surface 
of hip bones 

Femur 

« 

Adduct limb 

Obturator n. 

Semimembranosus 

Ischiatic tuberosity 

Femur & tibia 

Extend hip, flex 
or extend stifle 

Ischiatic n. 
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Fig. IV-53 - Dog • Thigh, deep dissection - rned. view 





Psoas minor 


Psoas major 


Iliacus 


Pectineus 


Tensor fasciae latae 


14a. Rectus femoris 


15. Adductor 


16. Semimembranosus 


14c. Vastus medians 


Semitendinosus 


A. P«lvic fymphysU 

B. Levator Mi 

C. Patellar Ug. (camivom) 

D. Med. collateral lig. of atifle 

a. Sacrum 

b. Tendon strand 

c. Symphyseal tendon 

d. PopUtcus 

e. Tibia 
1 Patella 


m 
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Fig. IV-54 - Horse - Hip ■ lat. view 


6b. Middle gluteal m. 


6a. Supf. gluteal m. 





is 




^\\V 



7. Biceps femoris 


16. Seicimerabranosus 


10. Semiteodinosus 


Teasor fasciae ^ 
Utae 

/ 

^b. Vastus lateralis 


/'s") 


Gluteobiceps (biceps femcms & supf. gluteal) 






ly/'i 


^m/7 


14b 


Fig. IV-5S - Ox - Thigh - lat. view 




a 
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Fig. IV-56 ^ ‘...-ic - Thigh mm., deep dissection - lat. view 

6c. Deep glutea! m. 



3. Ilfacus 


14a. Rectus femoris 


14d. Vastus 
intermedius 


L GemeUi (IV-56) 

b. Quftdratus fenvuis 

c. Soleus 

d. Broad sacrotuberous Ijg. 


1. Psoas minor (next pg.) 

2,3. lliacus 

2. Psoas major (IV-56) 

3. lliacus 

4. Inicma! obturator (next pg.) 

5. Exioma] obturator (next p® ) 

6. Gluteal flV-54) 

£w present in ruminant) 

DO. MiddJc glutei 

6c. Deep gluteal (IV-56) 

7. Bicqjs femoris (IV-54) 

8. Tensor fasciae !«»<»■. 

®-C™d. crural abt&KHor (camivoro) 

10. oemiicndinosus 

11. Gracilis (nextpg.) 

12. Pectineus (nextpg.) 

13. Sanorius (next pg.) 

14. (^driems femoris (IV-56) 

14a. RcctiB femoris 
I4d. Vastus mtermedius 


. Semitendlnosus 


. Adductor 


. Semimembranosus 


Thigh, deep 
dissection • lat. view 
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Fig- IV-SS - Horse • Thigh - mcd. view 


4. lat. obturator 


16. SemimembrtnosttsN^ 










■I'lM I 


1. Psoas miDor 




2. Psoas major 




3. lUacus 


12. Pectineus 


11. Gracilis 


10. Semitendinosus 


m ■ 



13. Sartorius 


-8. Tensor fasciae latae 
14a. Kectus femoris 
— 14c. Vastus medians 


•> 

V 










Intrapelvic part of external obturator m. 






a f. I; 

, Al,i 


I4c. 


Fig. IV-59 - Ox - Thigh 
- mcd. view 




/ ✓/> 
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4. Int. obturator 
4. Semlmembraaosus 



Fig. IV-60 - Horse > Thigh, deep 


view 


]. Psoas minor 


13. Sartorius 


2. Psoas major 


3. lliacus 


8. Tensor fasciae iatae 


14a. Rectus femoris 


14c. Vastus medialis 


IS. Adductor 


10. Semltendinosus 


1. Psoas minoi 
1.2. Diopsoas 

2. Psoas maj« 
i. Diacus 

4. InL obturator 




a. Symphyscal t^ndon (TV^ -5S) 

b. Rectus abdomims (IV *38) 

c. Int abdominal oblique 

d. Levator ani 
- e. Coccygeus 

S. Ext obturator (IV-S9, not f. Broad sacromberous lig. 

ihown in horse) 
i.G)uteal(IV.61) 

7. Bic^ femoris 

t. Tensor fasciae Iatae (1V.S8) 

9. Cttd. crura] Eductor (carnivores) 

KL Sonitatdinosus 
11. Gracilis 
Z2.Pecdneus 
O. Sartmus 
M. (^ladriceps femoris 
144. Rectus femoris 
14c. Vastus medialis 

15. Adductor 

16. SemimentbranoAia 


Fig. IV-61 - Ox - Thigh, 
deep dissection - med. view 



MUSCLES - CRUS 
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MUSCLES OF THE CRUS: muscles covering the craniolateral 
and caudal surfaces of the leg (between the stifle and hock). The 
craniolateral group of muscles extends the digits and flex&s the 
tarsus and are innervated by the common peroneal (fibular) nerve. 
This is different from the similarly placed craniol^wal group of 
the forelimb which extends the digits and the next most proximal 
joint, the carpus. The caudal group of muscles in the hindlimb 
flS/iSS the digits and extends the tarsus. The caudal group in the 
foielimb flexes the digits and the next proximal joint, the tarsus. 

17. Craitinl muscle: a tarsal joint flexor extending ihe- 
tibial crest and tuberosity distally to insert on the metatarsus. 

18. Peroneus longusmusck (per’oh-NEE-us)(long fibular {FIB- 
yoo-larj); the spindle-shaped muscle on die lateral side of the crus. 

19. Peroneus tertius (thud fbuiar) muscle: arises with the long 
digital extensor muscle from the extensor fnssa of the femur and 

crosses thestifle and tarsal joints to insert on the metatarsal bones. 
It extends the stifle and flexts the tarsus. 

20. Long digital extensor muscle: the spindle-sh^ied muscle 
extending from the extensor fossa to the extensor process of the 
distal phalanges (phalanx). It extends the digits and flexes the 
tarsus. 

21. Lateral digital extensor muscle: a thin muscle arising from 
the fibula. It aids the long digital extensor in tarsal flexion and 
digital extension. 


MUSCLE ORIGINS INSERTION ACTION NERVE 


SPECIES DIFFERENCES 

Long digital extensor tendon (s) of insertion (20): one in the 
horse; one to each digit in the o^er species: the same is true of 
the common digital extensor in the thcxacic limb. 


"Cunean tendon"; the common name for the horse's m pdi ni 
ins^on of the cranial tibial muscle (Fig. II-51, Fig. IV.69). 

Cunean bursa: associated with the medial insertion of the 
cranial tibial muscle in the horse. 

Reciprocal apparatus in the horse: cemsists of two tendi¬ 
nous cords crossing the stifle and the tarsus; the superficial 
digital flexOT on the caudal aq)ect, and the peroneus tertius 
muscle on the cranial aspect. Flexion or extension of the stifle 
or tarsus causes a similar (reciprocal) movement in the other 
jomi due io these two cor^. 

Peroneus longus muscle (18): absent in the horse. 

Peroneus tertius muscle (19): absent in carnivores, flediy in 
the ox, and witirely tendinous in the horse where it passively 
flexes the laraai joint whenever the stifle joint is flexed 
of the reciprocal apparatus). The cranial tibial muscle passes 
through the penxieus tertius at the tarsus. 

Lateral digital extensor (21) insertions: carnivores > digit 
V; ox - digit IV; and horse - unites with the long digital 
extensor muscle. 


CLINICAL 

Peroneus tertius (third fibular) (19): nipuire is diagnp^ 
when the tarsus can be manually extended while the stifle is 
flexed in the hwse. 

Cunean tendon: often resected to relieve pain ^ U> 
spavin” (tarsal osteoarthre^athy) in the horse. ; 

Cunean bursitis: inflammation ofthecunejmbu^Jfc^be' 
confused with lameness caused bybrnie spavin. 


Cranial tibial m. 

Prox. tibia 

Prox. metatarsus 

Flex tarsus 

Fibular n. 
(peroneal n.) 

Long digital 
extensor 

Extensor fossa 
of femur 

Extensor processes 
of dist. phalanges 

Extend stifle & 
digits, flex tarsus 

Fibular n. 

(peroneal n.) 

Long fibular m. 

(peroneus longus) 
(absent in horse) 

Lat. collateral 
lig. of stifle 

Tarsal and/or 
metatarsal bones 

Flex tarsus 

Fibular n. 
(peroneal n.) 

Third fibular m. Extensor fossa 

(peroneus tertius) of femur 

(absent in carnivores) 

Metatarsal bones 

i - 

‘ • 

Extend stifle & 
flex tarsus 

Fibular n. 
(peroneal n.) 


Lat, digital Fibula Lat. digit 

A* 


Extend digits, 
flex tarsus 


Fibular n. 
(peroneal n.) 
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Pelvic limb-190 


20. Tendon of long digital extensor 


17. Cranial tibia! m 


18. Long fibular m. 
(absent in horse) 
(peroneus longus) 


20. Long digital extensor 


Deep digital flexor 
21. Lat. digital extensor 


Gastrocnemius 


Fig. lV-62 - Dog - Lt. crus & pes - lat. view 


A. Cdeanean t«ndofi 

B. Patellar lig. (carnivorea) 

C. Lat. eoUaterd lig. of stifle 

a. Femur 

b. Poplittui m. 

c. Tibia 

d. Calcanean tuberoaity 

e. Exteneer foua 

f. Patella 

g. Prox. extensor retinaculum 
b. Disu extensor retbuculum 
i Permeus brevis 



20. Tendon of long 
digital extensor 


Supf. 

digital 

flexor 


/ 


Interosseous 


/ 


Extensor br. 


/ 
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CAUDAL CRURAL MUSCLES: extend the tarsus and flex the 
digits. They are innervated by the tibia! nerve. 

22. Gastrocnemius (gas'trolc-NEE-mee-us): the large, two-bel- 
lied muscle tuising firom the distocaudal surface of the femur. Its 
heads enclc^ the proximal end the superficial digital flexor. 
Distally, it inserts on the calcanean tuberosity as pan of the 
calcanean tendon. It extntds the tarsal joint and flexes the stifle 
jcant 

Soleus 0^ig. IV-64, g): an insignificant muscle, excqit in the pig 
and man. It isabsent in thedog, but present in diectu. Itarises firom 
the fibula and joins the, lateral head of the gastrocnemius muscle. 
The two heads of the gastrocnemius and the soleus are coUec* 
lively called the triceps surae. 

23. Deep digital flexor, a large muscle composed of two or three 
muscle bellies (species dependent) extem^g frcun the caudal 
surface of the tibia utd fibula to the distal phalanx. It flexes the 


digits and extends the tarsus. 

/C 

r- 

24. Superficial d^ta! flexor: a diin muscle arising fmm the v. 

aspect of the distal femur, deep to the heads <rf the 
gastrocnemius muscle. Extending distally, its tendon wraps jugi 
dtallv around the gastrocnemius tendon and attaches superficially 
to the tuberosi^. It then crmtinues cm the plantar a^t 

of thelimb tothemiddlephalanges. Iiflexes ihedigilsandextcnds 
the tarsus. 

• Calcaiieaii tendon: the tendon fanned by the gastrocnemius 

and superficial digital flexor muscles and slips flom other muscles 

(biceps femoris, semitendinosus, and, in the carnivores, the gra¬ 
cilis). 

• Calcanean bursa: an extensive bursa lying betweMi the super¬ 
ficial digital flexor tendon and the calcanean tuberosity. 

25. Interosseous (interossei) (suspenscxy ligament in the horse): 
similar to the muscle hi the fircmt limb. 


MUSCLE 


ORIGINS 


INSERTION 


ACTION 


NERVE 


Gastrocnemius 


Distocaud. surface Calcanean 
of femur tuberosity 


Extend tarsus 
& flex stifle 


Tibial 


Popliteus 


Dist. end of femur Prox. tibia 


Flex stifle 


Tibial 


Deep digital flexor Tibia & fibula 


Dist. phalanges 


Tibial 


Supf. digital flexor Femur 


Calcanean Flex stifle & 

tuberosity & digits, extend 

middle phalanges tarsus 


Tibial 


Interosseous 


Prox. metatarsal, 
med. metacarpals 


Prox; sesamoid & 
digital extensor tendon 


Tibial n. 


Soleus 

(absent in dogs) 


Head of fibula 
(femur in pigs) 


Tendon of lat. head Extends tarsus 
of gastrocnemius 


Tibial 
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Feivic iimb-192 


22. Gastrocnemius 


23. Deep digital flexor 


24. Supf. digital flexor 


25. Interosseous 


f 


Patallw Uf. {ckrtuvorti) 
Mtd. coUatei^ li(. of otiflo 


Pomur 
PopUtous 
e-TibU 

d. CitlcuMvt tubvofity 

o.PaMIft 


Cranial tibial m. 



Fig. IV-63 - Dog - Lt. hindlimb 
- med. view 


Long digital extensor tendon 
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22. Gastrocnemius 


Fig. IV-65 - Ox - Lt. hindlimb • lat. view 


a 1 




19. Third 
fibular m. 





® Peroneus lo 
(Long fibular) 


17. Craaltl 
m. 

20. Long digital 
extensor 

21. Lat. digital- 
extensor 


'.'-L 


23. Deep digital 
flexor 




24. Supf. digital flexor 






m 


25. Interosseous 
(Suspensory lig.) 


Fig. IV-64 - Horse - Crus • lat. view 


1.-16. Sm p(. 18S 
17. Cr*Ri42 tlblftl oi. 

1$. Lofif fibulftr (peroneuft 
ionfui) m. (mbimt in horM) 

19. Third Gbulur m. (Gbulftrw 
Urtiui) (abMDt in 
cnmivcttM) 

20. Lonf digitnl extenior 
31. difitnl «xUiuor 

33. Gatirocntmlut 
2$. Oe«p digit*] flexor 

34. Supf. digit*] flexor 

35. lotorosMout 

A. C*lc*ii«&n tondon 

B. L*t. eoll*t«r*l lig. of stifle 


M l 


C. Lit. p»teU*r lig. 

D. Mid^e pitellir lig. 

B. Med. piteUir lig. 

P. Roof 

*. Pemur 
b. Popliteal m. 

C. Tibi* 

d. CalciaeiQ tubmsity 

e. Extensor fossa 

f. Patella 

f. Soltus cn. 
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Fig. IV>66 • Horse - Lt. hindlimb - med. view 


22. Gastrocnemius 


23. Deep 
digital 
flexor 


20. Long digital 
extensor 


17. Cranial tibial m. 


19. Third fibular m. 
(peroneus tertius) 


f 



24. Supf. 
digital 
flexor 


25. Interosseous 
(Suspensory lig.) 



Fig. IV-67 - Ox - Lt hindlimb - med. view 
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Fig. IV-70 - Ox • Lt. hindiimb - cran. view 



S«e pg. ISS 

17. Cranial tibial m. 

19. Long fibular m. (abtent 
in bora*) 

19. Third fibtilv m. (fibularit 
tartitu) (abaant in 
carnivora) 

90. Long distal extonsor 

11. Lat. digital txtonaor 

n. Gaatrocaamiuam. 

13. Datp digital flexor 

14. Supf. digital flexor 


A. Lat. collateral lig. of ttifle 

B. Lat. patellar Ug. 

C. MidiUe patellar lig. 

D. Med. patellar lig. 

E. Calcanean tendon (not abown in ox) 

a. Femur 

b. Pophteua m. 

c. Tibia 

d. Extensor foaaa 

e. Patella 

f. Calcanean tuberoeity 

g. Soleui m. (not shown in ox) 

h. Trochlear tubercle (horse) 



STAY APPARATUS 


167 •Thoracic limb-197 


The stay apparatus allows a horse to rest while standing with 
little muscular activity OT fatigue. This ^ilily allows instant 
action when danger threatens. The horse can then use its evolu¬ 
tionary speed to move away from the threat. 

Mechanically, the structures of die stay apparatus bypass tension 
from the muscle bellies over “non-tiring” connective tissue ele- 
me'its, tendons and ligaments , to bones. This overcomes the 
tendency of tl« joints to collapse with minimal energy expendi- 
tuie. 


In the thoracic limb, the bpdy weight is suspended from the two 
scapulae by tendinous tissue in the serratus ventr alis muscles. 
The body weight pulls down on the scapula, flexing the shoulder 
until the tendons running thre ugh the biceps brachii stretch taut. 
The lacertus fibrosus (4), corinecting the tendons of the biceps 
brachii (2) and extensor carpi radialis (5), transmits the rigidity 
from shoulder to carpi in an unbroken line (of force). The elbow 
is locked in extension by die collateral ligaments' placement 
behind the joint’s rotational axis. The suspensory apparatus and 



To understand die slay apparatus, first understand how the ani¬ 
mal's weight would collapse each joint. Then determine what 
prevents this from happening at each joint. The shoulder would 
tend to flex, elbow - flex, carpus - flex or extend, fedock - 
hyperexiend, and pastern - hyperflex ot buckle. 


4. Lacertus fibrosus: the tendinous band connecting the tendon 
of the biceps brachii muscle to the tendon of the extensor carpi 
radialis muscle, creating an unbrt^en line of force from shoulder ' 
to metacarpus. When the tendon of the biceps brachii is pulled 
light, it pulls on the lacertus fitffosus, which in turn directs the 
tension past the fleshy part to the tendon of insation of the 
extensor carpi radialis muscle. 

5. Tendon of the extensor carpi radialis muscle: crosses the 
carpus and inserts on the proximal metacarpus. When pulled by 
the lac«tus fibrosus, it maintains the carous in extension. 

Superficial and deep digital fiexor tendems and their acces¬ 
sory ligaments: pull on the caudal aspect above and below the 
carpus to help hold it in extension. 

CARPUS HYPEREXTENSION - prevented by the block 
shape of the carpal bones and the palmar carpal ligament. 

Block shape of the carpal bones: prevents the caipal joints from 
hypercxiension. 

Palmar carpal ligament: holds ihe palmar aspect of the c^pal 
bones together, preventing hyperextension of the carpal joints. 

FETLOCK HYPEREXTENSION - prevented by the suspen¬ 
sory apparatus, iheextensor tranches of the suspensory ligament, 
and the flexor tendons and their accessory ligaments. 


STAY APPARATUS of the THORACIC LIMB 

SHOULDER FLEXION -prevented by the tendon of the biceps 
brachii muscle. 


6 , 73 . Suspensory apparatus: consists of the suspensory liga¬ 
ment, proximal palmar sesamoid bones, and the sesamoid^ 
ligaments. These three subunits act as one structure, prevendng 
hyperexiension of the feUock joint at rest. Interruption of any of 
these three components will result in dropping of the fetlock joint 


1. S^srratus ventralis: Fibrous tissue in this muscle suspends the 
body from the scapulae, like a sling, when the horse isat rest. This 
causes the shoulder to flex. 

2 . Tendon of the biceps brachii: runs the entire length of the 
biceps brachii muscle. Flexion of the shoulder ceases when this 
tendon is stretched t^t. The molded tendon of the biceps brachii 
over the intermediate tubercle plays a pan in stabilizing the 
shoulder joint 


• 6. Suspensory ligament (interosseous muscle): the entirely 
tendinous muscle extending from the proximal metacarpus to the 
proximal sesamoid bones. The suspensory ligament has extensor 
branches (12) crossing either side of the fetlock to join the 
extensor (common) tendon. This junction transfers the tension of 
the extensor tendon to the suspensory ligament 

• 7. Proximal palmar sesamoid bones: located in the middle of 
the suspensory apparatus. 


4 


ELBOW FLEXION - prevented by placement of collateral 
ligaments behind (caudal to) the axis of the joint. 

3. Collateral ligaments of the elbow: the two ligam wtson either 
side nf the elhow j oint located caudal to the axis of rotation. Once 
the triceps brachii extends the elbow, an active counterforce is 
required to suetch the ligaments before flexioi can occur. This 
passively maintains the elbow in extension. 

CARPUS FLEXION - invented by the combination of the 
tendtm of the biceps brachii, the lacertus fibrosus, and the twidon 
of the extensor carpi radialis cranially, and by the flexor tendons 
and their accesso .7 ligaments caudally. 


• 8. SesamoWeaii ligaments: a number of ligaments running 
between the sesamoid bones and the proximal and middle 
phalanges. These counteract the proximal pull of the suspensory 
ligamait and stabilize the fetlock joint as part of the suspenswy 
apparatus. They consist of "X, Y, V ligaments: the straight (Y), 
oblique (V). and cruciate (X) sesamoidean Ugaments. 

9, 11. Superficial and deep flexor tendons and the common 
digiti extensor muscle (long digital extensor muscle in the rear 
limb) (13); suppwt the digital joints, and with dre suspensory 
appar^us, support the fetlock in the resting animal. 
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STAY APPARATUS 


Thoracic limb- 416 


10. Accessory ligam-'*'- cf the su¬ 
perficial digital fiexoi. the sh<»i 
tendon arising from the distal radius 
and joining the tendon of the super¬ 
ficial digital flexor. During rest, this 
ligament transfers tension in the ten¬ 
don to the radius before it reaches 
the muscle belly. Other names for 
this ligament are the "radial check 
ligament"," supwior check ligament” 
, "proximal check ligament" or "ra¬ 
dial head" of the superficial digital 
flexor muscle. 

12. Accessory check ligament of 
the deep digital flexor: a short ten¬ 
don wsing from the palmar carpal 
ligament (the ligament covering the 
palmar side of the carpus) and join¬ 
ing the tendon of the deep digital 
flexor. It transfers the tension in the 
deep digital flexor tendon to the can - 
non bone before the tension reaches 
its muscle belly. It is also called the 
“distal check ligament” or “inferior 
chedk ligament”. 

PASTERN JOINT HYPEREX¬ 
TENSION - prevented by palmar 
ligaments, the straight sesamotdean 
lig^ent, and the flexor tendons and 
their accessory ligaments. 

Palmar ligaments: short ligaments 
on the palmar aspect of the pastern. 
Hyperexiension is prevent^ when 
they are maximally extended. 

Straight sesamotdean ligament: 
passes from the proximal sesamoid 
bones across the pastern joint to the 
middle phalanx. 

PASTERN JOINT-^DORSAL 
BUCKLING" (FLEXION) - pre- 
v^ted by the double attachment of 
the superficial digital flexor tendon. 

Insertion of the superficial digital 
flexor tendtm: attaches te the distal 
part of the proximal phalanx as well 
as the proximal part of the middle 
phalanx. This double attachment on 
other sideof the joint prevents flex- 
ioQ or "dorsal buckling” of this joint. 



1. Serratus ventralis 


2. Tendon of 
Biceps brachii 


4. Lacertus fibrosis 


3. Collateral lig. (elbow) 
10. Acessory lig (SDF) 


9. Supf. digital flexor 


5. Tendon of extensor 
carpi radialis 


11. Deep digital flexor 


12. Accessory lig. (DDF) 


Tendon of common 
Digital extenso’ 


6. Suspensory lig 


Extmisor br. of interosseous 


7.Prox.palmar 
sesamoid bones 

\ 

8. Sesmoidean ligg. 


Fig. IV-72 - Horse - Stay apparatus of thoracic limb (schematic) 
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l95*Pelvic limb-i99 

therests>ilimb,dimitsweight©theoiq)Ositetiringlimb,M^ 


STAY APPARATUS 


^thTirochlear tubercle of the femur. Ibis patellar^ thepassBa. 

irecaysUbaizesthehipjou!t.Tbetaiwisisheldinexte^ 

rhe connection rfthe tendinous fHipaticiri diatal to y mrs-ibt!./ 
aur and calcanean tuberosity. The digits are suj^rsd 

i^tures similario those of the thoracic limb. 

and stifle; 

'2^LE FLEXION - prevented by the "patellar lock”. action. Tf 

“eSar lock: a mechanism ihatpa^ively immobilizes the ^2 TAUgUSi 
nt Extension of the and conttEctton of lat^ muscl« ^ ^ 

Bse the oatella (A) and »r.edial patellar tendon to ^ 

(met?ialrldge of the pateB.’ir surface) (B) of th-e p&t is a ^ 

nur. Thsu^Meartubeicleprojectsbetwecniheroedial(Q£r.d 

-jmediate (rf ii-fle) patellar Ugaments (D). The weight of &5 fibroas i.s 
imal then flexe-s the stifle until the medial patellar tendon is iaSES ^ « 
-itched to its !imU. ThU locks the patella over the trocMsar 
>. ;rcle, aijd immobsazes the suGS- The jparellar leek can be T.te dife^ 
•aRDlished oi^v in one limb at a time. The mast unlock the rcri.v’ 


Horse ' Dist; sesamoideaa Hgg 
tendons of supf. & deep 
digital flexor m. removed ' ■ 

- caud. view 


4 - Horse 
Patellar ligg. 
- cran. view 


t. Middle (oblique) dist. sessmendeen lig. 

b. Supf. (straight) dist tesmoidean tig- 

c. 3id{^anx 

d. Supf. digital flexor tendon 

e. Suspensory lig 

f. Palmar ligg. 


A. Paktlla 

B. TrdchUar tuberek 

C. Had. pataUar Ug. 

D. Middla pataUar tig 

E. Lat. pataHar Ug. 

V. MtniKU* 


STAY APPARATUS 


Pelvic limb-432 



Fig. IV-75 - Horse - Stay apparatus of the pelvic limb (schematic) 




Beginning-Abdomen-20! 


ABDOMINAL MUSCLES 


1. Ext. abdominal oblique 


7. Linea alba 


4. Rectus abdominis 


la. Aponeurosis of the - 
ext. abdominal oblique 


2a. Aponeurosis of the 
int. abdominal oblique 


2. Int. abdominal oblique 


Fig. IV-76 - Dog - Abdominal mm 
supf. dissection • ventr. view 


Superficial inguinal ring*^ 


aiSninal wall. Three am flat muscles (external ^nal 

oblique, internal abdominal oblique, and transversus abdo^«) and ihe fibers of the external abda 

srrssKSss"”"" 

ventral branches of the caudal intercostal and lumbar nerves. muscle (male): Ihecaudal slipoftheiniemalab 

l.Ext.rnal.bdomin.lobli,«:U«sheet-likem»scle».emiing 

f™teribsandtho«otambarfascia<*Uq«cly,£aaW to Ihe vagna 

mtheveniralmidlme(lineaaIba).byawideaporieurosis(^^^^ around the spermatic cord and testicle. 

nyoo-ROH-sis) Oa). ^ Transversus abdominis (irans-VERS-us ab-DOM-i-na 

.„g„i™l«ga™en.:a.ecMda.f™edgeof^ea^e^set^ 

external abdominal oblique fifc^ruS^sverKly(dorsoventraUy).UtermiM^ 

around the iliopsoas muscle to the prepubic tendon. ^ (3a) on the Unea alba. Its muscular pan does not i 
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QMINAL MUSCLES 


Abdomen-202 



3. Transversus 
abdominis 


3a. Aponeurosis of the 
transversus abdomini:- 


abdominal oblique 


4. Rectus abdominis 


6. Transverse fascia 


Deep inguinal ling 


7. Linea aiba 


S. Frepubic tendon 


Dog • Abdominal mm 
deep dissection 
• 'entr. view 


E*-mai nng. the transversus abdominis and the rectus abdominis muscles. It 

extends beyond the caudal edge of the transversus abdominis 
■i«B .REK-tus): the two long, straight muscles muscle to form the medial wall of the inguinal canal, 
ae ssemum along the ventral abdomen on either 
aiha c the prepubic iwidon (5). TTie ^x>neuroses 


7. Linea alba: the fibrous cord formed by the joining of the 
muscles ensheaththerecius abdominis on aponeurosesoftheabdominalrausclesfrom both sides. Itisonthe 
iral surfaces (external and intanal rectus ventral midline, extending from thexiphoidcaitilagetothepelvic 

symphysis. 


CLINICAL 


■: die lendinousconnective tissue mass across 
ac pubic bones serving as the insertion of the 


8. Rectus sheath: formed the of the 

abdominal muscles as they pass df 

abdominis mua;le. (jlinfeaUy the 
.because of-its 

closihg^the.aibdora^ /<y. y .y: 


tecta 'Tig. IV-83): covers the inner surface of 



ABDOMINAL MUSCLES 

Abdomcn-203 



K Ext, abdominal obllqua 
la. Aponeurotli of the 
axt. abdominal oblique 
3. Int. abdominal oblique 
7u, Aponeuroeii of the 
int. abdominal oblique 

3. Transvereui abdomlnie 
3a. Aponeuroeie of the 

tranivereue abdominis 

4. Rectus abdominis 

5. Prepubic tendon 

6. Transverse fascia 

7. Lines alba 

3. Deep io^inal ring 
9. SupL inguinal ring 

a. Iliopsoas m. 

b. Fascia of the med. thifh 


Fig. IV-78 - Horse - Abdominal mm. 

- lat. view 


Fig. IV-79- Horse - Abdominal mm. 

- med. view 



Inguinal 

canal 


INGUINAL CANAL (ING-gwi-nal): the passageway for ab¬ 
dominal structures out of the abdomen. It is a collapsed canal 
TClwecn the deep and superficial inguinal rings. Hie testicle 
descends through the inguinal canal just befwe or aftft- birth 
(depending on the species) to reach the scrotum. 

8. inguinal ring; the internal opening of the inguinal canal 
Its boundaries: 

• Cranialiy - caudal border of the internal abdominal oblique 

• Caudolateraiiy - inguinal ligament 

• Medially - lateral border of the rectus abdominis muscle 

9. Superficial i^uinal ring: the external opening of the inguinal 
canal. It is a slit in the aponeurosis of the external abdominal 


(Clique muscle. 

Lateral wdl of the inguinal can^: the aponeurosis of the 
external abdominal oblique muscle. 

Medial wall of the inguinal canal: the tiansvosalis fascia and ■ 
liule of the internal abdominal oblique muscle. 

Structures passing in/out of the inguinal canal; 

• External pudendal aitwy and vein 

• Genitofemoral nerve 

• Vaginal process (female) 

• Spennatic cord (male) 

• Cremaster muscle (male). 
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ABDOMINAL MUSCLES 


Abdomen- 498 



Fig. IV-80 - Ox. - Abdominal mm. - lat. view 


2 



2a 

2V-8I - Ox - Abdominal mm., 

exi. abdominal oblicjue m. removed 




I CLINICAL ABDOMINAL SURGICAL APPROACHES: 

* 

Hernia: a provision of part of an organ through the abdominal Vestrai midiine incision: throu^ the avascular linea alba, 
wall.' 

Paramedian metsion: made lateral and parallel to the midline 
Inguinal hernias: the inguinal canal, a peiforaticm in the through the rectos abdominis m. 
abdominal wall, is a weak spex and possible site for hernias. 

These are common in the horse and pig. ParacostalindsiontmadecaudaltothelastribandcostalaFch. 

Umbilical hernias: common in young animals., I^alumbar incision: made in the paralumbar fossa. 
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FACIAL MUSCLES 


1. Masseter 


Fig. IV-84 - Dog • Supf. facial mm 
- lat. view 


f. Prontalis (%h§*nt in hor»«) 
b. Muiclei of the ext. eer 

i. Parotidofturicularie 

j. Butemetor 

k. OrbUulerie one 


y ft. Caninvie 

V'.b. Levator labil Riaxillaris 
'^c. Levator oasoUbiftlia 
^d. Orbieulftria oculi 

e. Levator wculi oeuU medialb 


Zygomfttioue 


MUSCLES oT (he HEAD: few are of any clinical significance. 1. Masseter (mas-SEE-ter, mas-SE-ter) (G. maseter mashcaior 
Some of interest are given below in the diHer^t subdivisions of or chewcr): the most powerful muscle closing the jaw, coverini 
die muscles of die head. the ramus <rf the mandible. 


MUSCLES of FACIAL EXPRESSION: innervated by motor 
fibcra in the feial nerve (Cn VII). These muscles are mentioned 
in passing because of their relative clinical insignificance. If die 
facial nerve (motor nwve) is paralyzed these muscles will be 
affected and cause distorticm m the The muscles of the cheek 

and the lips include the orbicularis oris, caninus, levator 
nasolabialis, buccinator, mentalis and zygomaticus. The muscles 
of the orbit, forehead and rostral p(^(xi of ear can be considered 
a muscle complex (oibicularis oculi, frontalis, retiactOT anguli 
oculi lateralis et medialis, levatn nasolabialis) and ^ little 
clinical significance. The muscles of tte external ear are divided 
into four groups:,rostral, dorsal, c^dal and ventral. Also of 
passing intere^ is the scutulum to whidi many ear muscles attach. 
The parolidoauricutar muscle (i) of the ventral group is noticeaUe 
in ail lateral views of the bead musculature. 

MUSCLES of MASTICATION: muscles receiving motor in¬ 
nervation from the mandibularbranch of the trigeminal ner»e(CN 
V). They are respcmsible to chewing (masset^, temporalis, and 
medial and later^ pt^goid muscles close die jaw; digastricus 
opens the mouth). 


EXTRlNSICMUSCLE$ofEYE:irm^atedbytheoculomo«3r 
(Cn ni), trochlear (Cn IV) and abducent (Cn VI) nerves. (See pg. 
550) 

MUSCLES of the TONGUE: innervated by the iivpngtrytqi 
nerve (Cn XII). They are the styloglossus, genioglossus and 
hyogiossus. 

I 

MUSCLES of (be PHARYNX and SOFT PALATE: inner¬ 
vated by fifwqinharvngeal (Cn IX) and yagu£ (Cn X) nerves. 
These include the muscles in the pharyngeal wall aid the t«w 
small muscles to the soft palate. 

MUSCLES of the HYOID APPARATUS and LARYNX: 
most of intrinsic muscles of the larynx are innervated by the vagH 
(Cn X) nwve. The strap muscles (rf the nedt (j^- 210) at 
innervated by the ventral branches of the cervical nerves. 

Dwsal cricoiM'ytenddeus (FIG. VI-26,4): the muscle openag 
the cleft between the vocal folds is innerva^ by the terminaoc* 
of die iccurrwt laryngeal n^e (a branch of the vagus nwve). 
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FACIAL MUSCLES 


Head-20€ 



Sternothyroideus 



^^8* IV-86 ■“ Ox • Facial mm., deep dissection Sternohyoldeus 


C&ninuB 

LtV4tor labii tupenorif 
e. Levfttor nmiplabimlit 
d, Prontalia (4ba«nl in hom) 
t. Orblculftm oro 
^ f. Ttroporalis 
T9 DifMtrieut 
y ' b. M«d. pteiyfoid 


i. Lat. pteryfold 

j. Phwyn^ai mm. (IV*86) 
jl. Pt^goph4iyns«u« 

J2* Ptlfttophmryng^ut 

jS. Stylopbmryrifeus rottrmlis 
j4; 8 iylopbaiyTif« 4 u cwdtlU 
jS. RypphMynftua 
j6. Thtyopharynteu* 


j7. CiieophaiyngeuB 
k. Levator veli pa3atini 
i. Tensor veli palatini 
m. Tongue mm, 
ml. Genioglossus 
mZ. StylofloasuB 
md. HyofloMus 


D. Hyoid ^paratus mm. 
nl. Geniohyoid 
q 2. Thyrohyoid 
nS. Stylohyoid 
n4. Mylohyoid 
dS. Ocd^t^iyoid 
o. Lmgus capitis 
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MUSCLES - HORSE - HEAD 


Hea<l-207 



Bracbiocephalicus 


Masseter ^ 


Sternohyoideus St Omohyoidaus 


Sternocepfaaticus 

(sternomandibularis) 


Fig* IV*87 « Horse • Supf. muscles of head 


1. Lcvstor labti 

2. Levator nasoittialis 

3. Canmus 

^ 4. Orbiculiris oris 
5. Zygomitkiit 
BviccifMiOT* bucea] pan 
(supf. pm) 

6* Mow pan (deep pan) (IV-88) 

7. Dqmssorlabii mfariorisOV-87) 
> 8. Malaris 

9. Orbicularis ocuti 


10. Levator annuli oculi medialis 21. Thyrobyotdeus 

11. Frontoscuttdaris 22. Mylohyoideus 

12. liuerscuotlvis q^23. Temporalis (IV.88) 


13. Zygomaticoauricularis 

14. Scitfuloauricularis $iq)erfiC!alis 

15. Parotidauricularis 

16. Cervicoauricularis profundus 

17. Splenius 

IS.Occtpitohyoid^ts (IV-88) 

19. Digasiricus m., caud. belly, lac. pan 
(oecipitomandibul ar) 

17. Caud. beltyi mod. part 
19". Rostr. belly dV-89) 

20. Hiyropharyngeus 

21. Thyrobyotdeus 

22. Mylohyoideus 


24. Siylr^yoideus (IV-89) a. Scudform cartilage (IV-17) 

25. Longus capitis b. AurKular cartilage 

26. Styloglossus e. Styl^Toid bone (IV-88) 

27. Genioglosm d. Tmiet (IV -89) 

28. Hyoglossus e. esophagus 

29. Ceniohyoideus t Tongue 

30. Tensor veli^attiii g. Nmal cartilage 211 

31. Levator veil palatini 

32. Picrygopharyngeus 

33. Palatopiaryngeus 

34. S^loriuuyngeus caudalis 

35. HyofWy^eus 

36. Cricopharyngeus 
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(Sternomandibularis) 


MUSCLES - OX - HEAD 


Head-209 


Brachiocephalicus 



Sternothyroideus 


Fig. VI-90 - Ox - Supf. muscles of head - !at. view 


Fig. IV-91 - Ox - Supf. muscles of head - ventr. view 


1. Levator nieolal^alis 

2. Levator laUi iuptriorie 

9. Caoinua 

4. DeproiorlaUi luperiorU 

5. OrbiculaHa oria 

6. Zyfomaticua 

T. Deprmor iabil mferiorit 

9. Mylobyoideus 

d. Buccinator, buccal part 
0^ Molar part (IV-93} 

10. Malaria (lY-M) 

11. OrMeula^ oev^ 


11. Fraitalia 

IS. Frotttoaeutularia 

14. ZygomaticoauricuJarU 

15. S^hiloaurieularu 
iuptrficialia 

IS. Scutuloaurictilwif 
pro^ndua 

17. Cervicoecutularis 
IS. Parotidoauricularir 
IS. Clridomwtoideut 
90. CUidooecipitalia 
SI. Digaatrieus, caud. belly 
(IV-OS) 


SI* Digactrieui, erao. belly 
SS. Styl^yoideua 
99. Omd^oidexta (IV^OS) 

S4. Spkniui 

15. Crieopharyngeui (XV«'09) 
IS. Tbyr^haiyngeuf 
17. Longue capitia 
IS. Thryohyoideua 
10. Temporalif 

90. Lat. pterygoldeuc 

91. Med. pterygoideua 
91. Ocel^tohyoldeus 


99. Rectua c^tie laleratU 
94. Obliquua c^tia cnaiabc 
99. LoD^Mbnos ca^dtU 
SS. Semiaplnatia 

a. Parotid aalivary gl. (IV*90) 

b. Mandibular caUvary g). 

c. Scutiform cartilage 

d. Facial tuberoeity (lV-91) 

e. Stytofayoid bone (IV-OS) 

f. Trachea 

g. Wing of atlii 


(IV-OS) 
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Head- 412 


MUSCLES - OX > HEAD 


Masseter 


Steraocephaiicus 
(SternomaDdibularis, cut) 


Sternocephailcus 

(Sternomastoideus) 


Fig. lV-92 > Ox > Supf. muscled pf head, second 

layer - lat. view , 


Sternocephallcps 

(Sternomastoideus) 


Fig. IV-93 - Ox - Supf.-muscles of head, third layer • lat. view 













MUSCLES - NECK 


c 

t 

131 •Neck & Back‘211 


Fig. 1V>94 - Dog • Supf. mm. of neck - lat. view 



MUSCLES OFTHENECKtconsistofanumberofsuperficial Strap rtusdes of the neck; consist (rf the ventrally located 
muscles (platysma, sternothyroid, sternohyoid, trapezius, stwnohyoid and sternothyroid muscles. Tliey covw tf»e ventral 
ornotmnsversari<is.M'-iTanisventra>«Sta"dbmchicic<yhalicas)8r>d surface of the trachea and are separated in an emergency trache- 
anumberofdeepmuscles(rhoniboid.k>ngusconi,longuscapitis, ostomy approach, 
rectus capitis, scalenus, semispinalis, loogissimas, ^lenius, and 

intcrtransvcrsarii and the mnohyoideus in the hmse and rumi- 2. Sternohyoid: the strap-like muscle extenduig from the first 
nants). st^nebra (manubrium) and first costal cartilage up the neck to 

insert <hi the hyoid apparatus (basihyoid bone). 


1. Sternocephalkus: extends from die sternum to the bead, it is 
divided in the carnivores, ox and goat; undivided in 'the pig. 
sheep, and horse. In each ^ecies they are named fv'th^ 
cephalic (head) attachment In the goat the sternomandibularhead 
attaches to the zygomatic arch and is sometimes called 
stcmozygomalicus. 


Carnivores • 

stemomastoid (lb) 


stemooccipitalis (ia) 

Ox and goat - 

stemomastoid (lb) 


stemomandibulaHs'(lc) 

Pig and sheep - 

stemomastoid (lb) 

Horse - 

stemomandibularis (Ic) 


Sternothyroid: arises with the st^ohyoid utd inclines laterally 
to insert on the thyroid cartilage of the larynx. 

Omohyoideus (Fig. IV-101, 110): a thin muscle found in the 
cranial neck of the horse and ox. It is £d>sent in the carnivores. In 
the horse it separates the external jugular vein from the cmnmon 
carotid artery in the cranial neck, but (xob^ty doesn't pro^t the 
common cm^otid fitxn unskitied venipuncture. 


CLINICAL 

Jugular groove: between the brachiocephalicus and 
stemocephalicus muscles in the horse and ruminants. The deep 
wall of the jugular groove is formed by the siemomastcud in the 
ruminants and the omohyoideus in the cranial part of (he neck 
in horses. 
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MUSCLES - NECK 


Neck & Back-212 



1 . 

(Ic. Sternomandibularis) 

f 


Fig. IV-95 - Horse - Neck mm., brachiocephalicus 

&. omotransversarius removed 
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A. Brachioc^riudicus 

B. Trapeauus 

C. Masseier 
0. Deltoid 

E. Rhomboideus (IV *95) 

F. Serralxis ventralis cervicis 

C. Lemgissimus ccrvicis 9V-96) 
H. Dliocostalb cervieb 


A. Omotrsnsvmirius 

b. Trachea a V-9S) 

c. Splenitis 

d. Longiis dpds 

e» Scakoos 

f. Omc^Qroideus (disate in camivotes} 
t. fauertrauversmi 
L Sem^rinaEs Contis (IV*96) 
iLonpmmus ends 
L Um^tmus auWub 
L Loi^tstianis ttorads 
L QiomtaUs Ihorada 



96 - Ox - Neck brachioccphdlicuSt omotransversarius* 
stemomastoliIeBS* sterBoniandibularis* omohyoid* 
splcnius* serratus ventralis & forelimb removed. 


' . sN 

' * J V 
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MUSCLES < NECK 


Neck & Back-213 


Rhv'>mboideus 


Trapezius 


Serratus ventralis 


Brachiocephaiicus 



Sternocephalicus 


Sternohyoideus 
& Sternothyroideus 


Fig. IV-97 - Horse • Fascia & muscles of neck 

cross section (C.) 


A-C. Supf. 

A. Supf. layer 

B. Deep layer 

C. Fibrous rapht 
D«F. Deep faecia 

D. Supf. layer 

E. Deep layer 

F. Carotid iheath 


a. Nuchal lif. 

b. Lamina nucha* 
e. Vertebra C. 

d. Common e&otid a. 

e. Recurrent laryngeal n. 
L Vacoeympathetic trunk 

g. Ext. jugular v. 


h. Trachea 

i. Eeophague 

J. SemiipinaUt m. 

k. Spleniua m. 

l. Multifidiu m. 

m. Longieeimut eapitli m. 

n. Longieeitnue atlantis m. 


o. Intertraniverearii m. 

p. Omotranfvereariue tn. 

q. Longua colli m. 

r. Omohyoideue m. 
e. Cutaneue colli m. 
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MUSCLES - NECK 


Neck & Back-214 


Fig. lV-98 - Horse - Supf. muscles of neck 


Brachiocephallcus 


Serratus ventralis 


Trapezius 



Deltoid 


I^oagissimus 


FJf- IV-99 - Horse - Neck muscles, 
deep dissection 


I. Splenius 
lilleidocephaliau 
(cleidonuitoideas) 

3. Cieidobrachialis 
*- Omonnsvennius (fonneriy 
ciddofftnsvenvhis) - 
3 ObJjquwcmtis (IV-99) 

C Loc^ «q>itis V.- 
Scifcous medius. dors. A ventr. 


f t CoB^lexus 

9 I r»gfmmu5 c^tis 
Lanta ti mus ilittjF 
IL Aooisuiu covied pnt 



IHocostalis 


Sternothyrohyoideus 


I. Nuchal lig. 
b. Wng of adas 
e.Mad3de 

d. Tnidiea 

e. EaoduEUs 
{.Fimrib 

g. M ew b riu B i 




BrachiocephalicuS 


MUSCLES- NECK 


.Trapezius 


Neck & Back*21S 


SterDocephalicus,*^ 

(steraomandibularis) 


Fig. IV-100 - Ox • Supf. muscles of neck, 

first layer • lat. view 


• 10 ^ 

•• *9 

- /w . i 


Sternothyroideus ^ 
Steroohyoideua 


Sternocephalicus*^ 
(5. Stcrnomastoidcus) 


Fig. IV-101 - Ox - Muscles of neck, 

second layer - lat. view 
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MUSCLES - NECK 


Neck & Back 



Fig. IV-102 - Ox • Muscles of neck, deep layer 

- lat. view 



9. Obliquus capitb emuftlit 

10. LongiM 

11. Oniohyoid«uj 
It. Scalenuf 

IS. lUctus e»pUi« Uttrmlis 

14. lUcius c^piiia dotvtHt minoT 

15. lU^ui donalit major 

16. Roctiu capitis ventralU 


17. Obli^uui ei^tis caudalia r* '•*4 

18. Spinailf «t stmispinaUt dmi 

16. Multifidua earvieia 

10. Don. Ir voatr. inteitmifvaTaarii 

11. Lonfuf colli, earvieal part 
ll^ Thoracic part 



MUSCLES - THORAX 


Tl-Thortx-::*? 



Fig. IV-105 - Dog - Supf. mm. of thorax 
- lat. view 


MUSCLES of the THORAX: the muscles associated with the 
ribs, COTcemed with breathing. They are the intemal and external 
inteicosials. tevaiwes costarum. subcostal, rectus thwacis. re- 
uactof costae, transversus thoracis, senatus dorsalis, scalenus 
muscles, and most importantly the muscles of the diaphragm (see 
pg.224). 


Breatiiing: 

inspiratioB; increasing the volume of the thorax, allowing ex¬ 
pansion of the lungs. This is facil Uated by pulling the ribs forward 
and displacing the diaphragm caudally into the abdomen. The 
external intercosials. levatores costarum, rectus thoracis, cranial 
senatus dorsalis, scalenus and Ac diaphragm work in in^iration. 

Expiration: r^jposile from inspiration, the ribs are drawn cau¬ 
dally, decreasing the transverse diameter atd vrrfume of the 
thorax. The intemal inteicostals, caudal serratus dorsalis and die 
dia{rtuagm work in expiradon. 


Muscles: 


1. iDtereat Intercostal: the muscles deep »the external i 
;al muscles, extending ctanioventrallv between adjacent 
roughly perpendicular to the fibers of the exter 
muscles. They pufi the preceding rib caudally, 
transverse diameter of the thorax (expiration). 



Transversus iboiacis muscle: located on the floor of 
dorsal to the stonum. It c»i be considered morjdidogictfy 
continuation <rf the traisvcrsus abdominis muscle in the tfaa^ 

Reems thoracis muscle (0- located on the lateral thorax firora j 
third to the first rib. It is the direct continuation of the red 


abdominis muscle. 


Senatus diKsalis cranialis muscle (b): an uirignificant mid 
over the dorsal part of the ribs. It pulls the ribs forward dad 
insptraiion. | 


toratus dorsalis caudalis muscle(d): located over the dorsal I 

rf Ae caudal most ribs, Ais insignificanl muscle pulls the t 
caudally during cxjHrarioit. 


1. External intercostal muscles: locked in the intercostal spaces, 
their fibers run caudovenirallv between adjacent ribs. They act to 
expand the thorax (inspiration) by pulling the ribs forward. 


Scalenus muscle (c): extends from Ae cervical vertebrae to 
fust ribs. U is an inspiratory muscle. 
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Fig. IV-106 > Horse - Muscles of the back 



& longissimus removed 


MUSCLES OF THE VERTEBRAL COLUMN (back): flex together to fix orexleod the vert^mdcoiunui. Alone, tbej i 
(bend forward), extend (bend backward), abduct (bend to ttie ^ column laterally. They also aid in in^iration by pol^ 
side), adduct (return to midline), and rotate (twist) (he bacldxme. ribs caudally. 

Back muscles can be divided into epaxial and hypaxial muscles. 

2. Longissimus Oon-JIS-i-mus) 0.. kn^): the intenae 
Epaxial muscles: muscles tA the back dorsal to the transverse cdonm of q»xia} muscles exte nding in overiqtping bm 
processes of the vertebrae. frmi the iliac crest to dtebead.lt is divided into iboracoia 

cervictd, atlaiual and ctq>itai parts. It ettends die back and 
Hypaxial muscles; muscles below the transverse processesof the ifi^ atlantooccipital jmnt Akme, they move die back, i 

vertebrae. and head laterally. 

Flexors of the spine: the rectus tdxiominis and the hypaxial a.TransversospinaUssystemithemostoiediaLcoluinnof 
muscles (the major and minor psoas and iliacus) flex the spine. muscles. Its muscle bundles spui one or two vertebrae a 

down the ^inal column. 

Extensors of the spine: the epaxial muscles, including the 
iliocosialis, longissimus, spinalis etsemispinalis, spinalis c^ttis. 
muliifidi, and intenransvcrsarius muscles. 

1. Iliocostalis: the most lateral column of the ^axial muscles, 
extending in overlapping bundles from the crest of the ilium to the 
transverse processes oS the lumbar vertebrae, the ribs (L. costae) 

^ the transverse processes of the cervical vertebrae. They act 


CUNICAL 


Dorsal laminectomies: removal of the dorsal of 
vertebral arch (huninae) to increase room for tlM sfunal o 
To reach the vertebral arch understanding rtf the epa 
muscles is important. 
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MUSCLES - VERTEBRAL COLUMN 


Neck & Back- 470 


Fig. IV-108 - Ox - Supf. back mm. 

- dors, view 




1. Iliocostalis 


riUllW 


2. Longissimus 




Fig# IV-109 - Ox • Deep back dors, view 


ft. SftosispijiftUft 

b. Longiadmuft 

c. LoogiMumia ftfclftntfi 

d. Spmftlift 

t. Loagiaiimua c«rvicit 
f. LoQ^ftdmua tborftds 


f• Lonfiaftiinuft lumbcmim 
h. nioc^ftU# earvida 
L liiocofttftUf Uioracia 
i« Dioecfttftiift lumbOTim 
k. LftVfttoM eoatftFUin 
L Multifidi cftrricift (IV-109) 


m. Multifidi tbomif 
Q. Multifidi lumbonim 

o. Intftrtrftnmrsftrii earvieia 

p. Iniartrftiifvaraftrii thorada 

q. latftrtrftnmniaiii lumbonim 




MUSCLES - PERINEUM 


Bcginning-Pelvi»-i 


Fig. IV-110 - Ox • Male genitalia 
& pelvic diaphragm - lat. view 


2. U 


3. Ext. anal spki 



Retracu)r penis ol 


A. ProitaU 

B. Urinary 

C. Vtiicular 

D. Sifmoid 
B. Bulboi 

F. UrathraJ 

G. Bu!boc[ 
R. lichloca^ 

a. Pelvic 

b. Rectum 
c* Srd c%u<l. 


H!R1NEUM (per^i-NEE^um): the^wall and associated structtues 
closing the pelvic outlet and surrounding the anal and on^enital 
canals. The deep boundaci^ are die same as those fcx the pelvic 
oudec dorsal-3rdor4ihcaudal vertebrae, lateral-sacnHuberous 
ligament, ventral • isdiiatic tuberosiQ' and ischiatic arch. 

Superficial boundaries of the perineum: 

• Dorsal ~ lose of tail 

«Lateral - sacrotuberous ligament 

• Ventral - below vulva (base of udder in ruminants) cx base (rf 

scrotum (in and pigs die scrotum, which is below the anus, is 

included in the perineum). 

Pclvk diaphragm: the main musoilar component of the peri¬ 
neum f<x containing the pelvic viscera. It omsists of coccygeus 
and levator ani muscles. 

1. CoccygCttS muscle (kok-SD-ee-us); extends from the ischiatic 
^ne of the hip bone to the tail. Along with the levator ani, it pulls 
the tail between the rear legs. 

2. Levator ani muscles: two muscles arising frinn die flotx^of the 

pdvic cavity and insening on (he root of the tml to form a sling 
around the reaum. They aa to com^xess the rectum, initiating 
defecation. t 


3. External anal sphincter: the striated muscle under 
cmtrd encircling the anal cai^. r 

• » ^ 

Perineal body (p^M-NEE-al): the aggregato ctf 
muscular tissue between the anus and tbe vulva or the 
penis. 

Ischiwectal fossa: the space cm either ride of the aiua 

the pelvic diqihragm and die saciotubeious ligammiL h 

fill^ with fat 


CLINICAL 


' y. 


■y. ' 


Perineal hernia: protrusion of an organ or tissue 
poineum. This can be caused by rents iii die muscles 
pelvic di^hragm. 

Prolapse of the rectum or of the vagina and nterm 
protruricm of the rectal mucosa through die anus; or 
vagina rmd/or uterus throuj^ die vulva. 

Perineal laceration: the leving of the perineum (' 
may iiKlude the perineal body) dixing foaling. 
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CUTANEOUS MUSCLES 
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Cutaneous tninci 



« *he«>perfictal fasciae (platysma. cuta^ 

tte cutaneous muscle over the neck and 
^man. luffiinaeii and pigs, 


««*»«•. it arises ftom the 

up d»e nede ovm- the caudal pan of the 


ewemal jugular vem. !t is absent in the dog. 
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MUSCLES - PERINEUM 


Fig. IV-112 - Ox - 


Thoracic limb, supf. fascia 
- lat. view 



2. Supf. fasciae 


1. Deep fasciae 



Fig. IV-113 - Ox - Prox. forearm, deep fascia 

• cross section 


FASCIA (FASH-ee-ah) (pl=fasciae [FASH-ee-ee]): a shert or 
layer of fibrous connective tissue that lies deep to the skin or 
around muscles and various organs of the body. 

1. Superficial fascia or subcutls: the loose connective tissue 
lying deep to the skin covering the entire body. Functionally, it 
provides a storehouse of water arid fat, andinsulatcs and protects 
the body . It allows structures to move easily against each other. 

2 Deep fascia: the dense connective tissue under the superficial 
fascia, investing most of the body. Septa, extensions of the deep 
fascia, extend between muscles iobones,tiius, compartmentalize 
muscles or groups of muscles. 

• Retinaculum (rei’i-NAK-yoo-lum) pi. retinacula IL. "a rope, 
cable"): local thickenin?" of the deep fascia tiiai hold tendons in 

c’.ace- 


CLINICAL 






Subcutaneous injectSd^^^ty made into the superS- 

cialf^ia. Because ofiteibQsep^.fteslunc^tepuIle< 

away, froth the ixxJy and the jnj^tion given.. 


..A, 


Facial planes: Formed by thedeep fascia around muscles, 
these dictate which way pus or fluid will flow. Pus in cue 
region can migrate down l!» fascial planes to break out s 
a distant site, c.g., an infection in tii® deep neck running 1 
along the fascial planes to enter the thorax. 


Surgery: fascial planes can be used as cleavage planes x> 
reach deep structures relatively free of blood. 


L. 


222 





BODY CAVITIES 
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12. Femoral canal 


2. Abdominal cavity 


Sternal part 


13. Pelvic cavity 


4. Lumbar part 


11. External inguinal ring 


h. bchium 
1. Pelvic lymphytU 

j. Cran. thoracic openin* 

k. Aorta (V-*) 

l. Caud.vena cava 

m. Etophagv* 

n. Rt. cnu 

o. Lt. erne 


?. Tendinous center 

3. Diaphragm 


1. Thoracic cavity 


a. lit rib 

b. Int. iatercoitai m. 

c. Sttroum 

d. let lumber T»rtebrm 

•. TruuverM tbdofnin^l m. 
t. PeoM major m. 
f. lUum 


Fig. V-1 - Ox - Median section of body* 
viscera & serosa removed 


5. Costal part 



BODY CAVITIES: the compartments of the body - tfioracic. 
ahTkywinai. and pdvic: V» duqihiagro s^aiates the thoracic 
cavi^ hmn the abdominal uid pdw (abdominqwlvk) cavities. 

1. THORACIC CAVITY (ihoh-RAS-tt:): the qnce within the 
thorax containing the duxacic organs, die pleura md {deural 
cavities, the p^cardiiun and pericardiai caviQ'. The cranial 
thoracic opening (thoracic inlet) (j) is the enumice into the 
thoracic cavity. It is fixmed by the first pair of rOs and the 
vertebrae and stemebrae to which diey connect The diaphiagm 
closes the caudal thoracic opening. 

2. ABDOMINAL CAVITY: the qiace within the trunk between 
die di^hragm and the pelvic cavity. 

3. DUPHRAGM (DY-a-fram) (G. phren): the diOTe-shaped 
muscle sqiarating the thmacic and abdominal cavities, inner¬ 
vated by die phrenic nerve. It is die principal muscle concerned 
with respration. Moving crenially or caudally decreases or in¬ 
creases the volume of the thorax during expir^ion or ins{MTation, 
respectively. The diaphragm projects as a dome mto die bony 


thorax. Therefore, thecaudal bony thorax is filled with abdcmiioal 

visceia. The thaphragm has three imdof t^ienings between the 

thorax Md the abdomen: the aortic hiatus, the esr^hageal hiatus, 

aid die caval foramen. 

4 . Crura or lumbar port: die dorsal part of the di^dvagm 

of the li^l and left crura (ang. « crus). The crura 

connect to the ventral side of the lumbar veitdiral bodies andform 

the aortic hi^us. 

5. Costal part: the lateral muscular part of the diaphragm, 
extendii^ between the dKHBcic (costal) wall and the tendinous 
center. 

6. Sternal part the ventral muscular pst 

7. Tendinous center: the V-shaped aponeurotic (tendinous) 
center the diajduagm. 

Copula: the cranial pan of the dome die diajdiragm. 
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BODY CAVITIES 
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4. Lumbar 
part 


8. Aortic — 
hiatus 


7. Tendinous 
center 


9. Esophageal 
hiatus 



10. Foramen for 
the caud. 
vena cava 


6. Sternal 
part 


Fig. V-2 - Horse - Diaphragm 
• thoracic view 



Fig. V-3 - Ox - Diaphragm 
- abdominal view 


OPENINGS INTO THE ABDOMINAL CAVITY; 


t. Aortic hiatus 0iy-A Y-lus) general term for a gap, cleft or 

opening): the c^ing in the dorsal part of the diaphragm for the 

of the abdominal aoita (also the azygos vein and the 
wotacic duct). It is fonned b^een the cntra and the lumbar 
*trt^)rae. 


9. Esophageal hiatus: located ventral to the aortic hiat... throt 

crura. The esophagus, the ventral and dorsal vagal trunks, r 
esophageal vessels enter the abdiMien here. 


M. ^val roramen: the opening in the center of the dite)hragm 
'.®®dinous cflitcr) fw tht cdudsl V6n8 C8va_ 

Mvic inlet: the ammunkation between the abdominal and 
pelvic cavities. 

Abdominal opening of the uterine tube: the opening to the 
weide of the abdominal (peritoneal) cavity in the female (pg. 


340). In the male the abdominal cavity is closed. 


11. Inguinal canal: dte cleft through the abdominal wall that 
mlows blood vessels, nerves, and the speimatic cord to pass 
Ihrou^ the abdominal wall 


12. Penoral canal* die opening out of the abdCMninal cavity to the 

pelvic limb to passage of nerves and vessels. 


U.I^VICCAVITY (PEL-vik) or pelvis (L. basin): the ^)ace 
oowHledby fee two hipbone, the sacrum, and die fintt two 
vcficbrae. h contains the rectum, the anal canal, and the pelvic 
parts of fee rqiroductive and urinvy viscera. 


Pfeiltooeal part ofthe pelvic cavity: the cranial porttoi lined by 
pouches of the abdominal pOTtoneum. 


Retroptfittmeai part; fee caudal portion not lined by abttoninaJ 
pentcxieum. 


225 
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Ovary 


Lt. kidney 


Ampulla of rectum 


Uterus 


^ Spleen 
Stomach 


Diaphragm Liver 


Supf. leaf of greater omentum 


* » 


Fig. V-4 - Dog - Topography of the thoracic & abdominal viscera - It. view 


Ovary 




Trachea 


Rectum 


Lt. kidney 


Descending colon 


Esophagus 


Aorta 


Vestibule 


Labia 


Vagina 


Urethra 


Coils of jejunum 


Spleen 


Stomach 


Heart 


Urinary bladder 


Liver 


( 


Fig. V-5 - Dog • Topography of the deep thoracic & abdominal viscera - It. view 
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TOPOGRAPHY - DOG - RIGHT SIDE 


Duodenum 




Penis 


Testicle 


Jejanom 


Cecum 


Ltrer 


Stomach 


Fig. V-6 - Dog - Topography of the thoracic & abdominal viscera - rt. viev/ 


Rectum 


Prostale gland Doodenum *•' ‘‘'■'"'J 


Aorta 


Esophagus 


Urinary 


Trachea 


Heart 


Fig. V-7 - Dog - Topography of the thoracic & abdominal viscera, 

deep dissection - rt view 
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TOPOGRAPHY - HORSE 


Gcn-229 


Descending colon 



Fig. ' Horse - Topography of the thoracic & abdominal viscera - It. view 



Rectum 


Rt. kidney 


Trachea 


Testicle 


Base of cecum 


Liver Esophagus 


Coils of 
jejunum 


Body of cecum 


Penis 


Rt. ventr, colon 

Rt. dors, colon / Diaphragmatic flexure 

Sternal flexure 


Fig. V-9 - Horse • Topography of the thoracic &. abdominal viscera • rt. view 
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TOPOGRAPHY - OX - LEFT SIDE 
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Lt. lung Pumen Descending colon 



Fig. V-10 - Ox - Topography of the thoracic & abdominal viscera, 
skin & mm. of the body wall removed - It. view 



Rectum 


Vagina 


Aorta 


Esophagus 


Ovary 


Rumen 


Bladder 


Uterus 


Trachea 


Gastric groove 


Reticninm 


Heart 



Fig. V-11 ’ Ox - Topography of the thoracic & abdominal viscera, lungs & 
diaphragm removed, rumen & reticulum opened > It. view 

V 
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Rt. kidney 


Liver 


Gall bladder 


Jejunum 


Abomasum 


Lesser omentum 


TOPOGRAPHY - OX - RIGHT SIDE 


Ocn-231 


Rectum 


Cecum kidoey 


Lung 


Bladder 


Jejunum 


Greater omentum 


Cardiac notch 


FIge V-12 • Ox • Topography of the thoracic & abdominal viscera, 
skin & mm. of the body wall removed • rt. view 


Duodenum 


Mediastinum 


_ 


uterus 


Heart 


Fic V.13 - Ox - Topography of the thoracic & abdominal viscera, lungs, 
HJonhraom. crcater omentum & mesoduodenum removed • rt. 









Geii-232 


TOPOGRAPHY - OX - RIGHT SIDE 


Die#. Iaaa .^^1_ 



Fig. V-14 - Ox - Topography of the thoracic &. abdominal viscera, mediastinum, liver, lesser 

omentum, rt. kidney, jejunum & reproductive tract removed - rt. view 



Fig. V-15 - Ox • Topography of the thoracic & abdominal viscera, ileum 

cecum, prox. & dist. ansae of large colon, transverse 
colon & descending colon & rectum removed • rt. view 
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topography - LLAMA - RIGHT SIDE 



. 




Hfc V.17 - LUm. - Topography Of the thoracic & abdominal viscera 
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ORAL CAVITY 

3. Upper lip 


4. Lower lip 


475-Hcad-235 



6. Gums 


1. Sublingual caruncle 


2. Interdental space 


7. Hard palate 


S. Cheeks 


8. Soft palate' 

Fig. V-I8 - Dog - Roof of oral cavity 


a. Philtnim (cMnivorc* Sc 
•mall nimiiianta) 

b. Buccal vattlbult (V-IO) 

c. Angle of mouth 

d. Palatine ridgee (V-18) 

e. Parotid duct opening 
(not ehown in horse or <at) 


f. PalstophatTBgeal arch (V-lO) (not 
abown in faoiae or ox) 

g. Labial vestibule 

b. Palato^oaal arch (not 
shown in bone or ox) 
i. Palatine tonsil 

j-Frenulum 


Fig. V-19 - Dog • Floor of oral cavity 


k. bidsive p^la 


MOUTH (os): a term designating either the t^Kning between the 
Hps (oral fissure, cleft) or the whole oral cavity. 

ORAL CAVITY: the space extending from the lips to the 
iritarynx, bounded laterally by the checks. It is divided into the 
oral cavity proper and the vestibule. 

Labial vestibule (g): the space between the incisors and the lips. 


Buccal vestibule (b): the spact between the cheek teeth and the 
diedcs. 

Frenulum O'): the central fdd of mucous membrane connecting 
the floor of the (val cavity and the ventral surCa^ of the longue. 

1. Sublingual caruncles: the mucosal elevations <mi the fkxx of 
the oral cavity, under the tongue Just canda! to the incisws. The 
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ORAL CAVITY 
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Fig. V-21 - Ox . Roof of 
oral cavity 


- J 

of Oral cavity 


a:.d «,ivao, d»«s 0 ^ ™ a« carunctes d« ^pdau,r, and >he digaadve passages in head. 


sin. = labia): the stnicuircs bounding the 
aal fissure. They possess long, tactile hair, and regular hah. 

^ of the upper lip in carnivores and 

BaU mminanis. 


k nit . ^ aurumy. me osseous plate and Us 

higWy v^ularmucosalcoveringthat separates theoralandn^ 

a^la^ly by the upper dental arch and continues caudafly as 

the soft p^^ Just behind the incisors is the incisive papilla (k) 
w^h die inaave ducts open. The ducts connectlhei^ 
and oral cavity, absent in the horee. 


of the mouth (c): where the upper and lower lips unite. 

i^EEK (L. mala, bucca): the caudolateral wall of the oral 
cavity. 

tJ^Mgingi,ae (jin-H-vee): the oral mucoss over ihe jaws, 
®**»ing the nedcs of the teeth. 

F^TE: the TOf of the oral cavity and oropharynx composed 
■* bony part (the hard palate) and a caudal 

■«ulomembranous part (the soft palate). Hie palate sqiarates 


«• —— — VMaw * 

8. ^t^IateCL.^ummo/fe):thecaudalexiensionof the hard 

^ into oral and 

SPECIES DIFFERENCES ~ " 

9. Denial pad: rqilaces the upper incisora and canines in 

coniified epithelium against 
which the lower mcisots grind food * 
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TONGUE 
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Fig. V-24 * Dog • Tongue & opened 
w pharynx • dors, view 


Fig* V-25 - Horse • Extrinsic mm. of the tongue 


i. Tonaill&r foMft (ox) 

j. FiUform popUlao 

k. C<Hucftl popillfto 

l. f uniform pftpiUftt 

m. FoUaU popillM 
(ftbsent in ruminonU) 

n. Vollttf popiUio 

o. Loatieulor pspilUo 
(niminiAU) 


%. Bfophicuft 
b. Lvyncotl opooinf 
0 . Bpifloltii 
d. Soft poloto 
0 . Polfttino tOMU 
(comivom) 
f. Stylofloml m. 
f. Hyfloml n. 
h. OoaiofloMol m. 


TONGUE (L. lifigua, G. gtossa): the muscular organ filling the changes firom milk to solids.' The pa^^lae, although interesting, 
wal cavity. The many p^llae.^PlLree) cm its dcusal surface are of little clinical significance (Doc, my dog can't taste sweets 
are named according to their diape. These papillae have a me- ai^ore!). They, especially the vallme p^illae, shouldn't be 
chanical or gustatory (GUS-ta-toh-ree) (taste) functkm. or both, mistdcra for pa^logy. The Umgue. especially in the dog, aids in 
Filiform ^TL-i-fcxm) papillae (j). coveting the timgue’s dcnsum, temponture ccmtrol through heat loss 1^ panting. Ihe ox’s longue 
are thom-shtped stnicUffes serving the mechanicai functkm of is a [ndien^e structure for gathering grass, 
directing food caudally. In the ox and cat diey are heavily 

comified. Conical (k) mid lenticular papillae (o), cone-stuped 1. Apex: the rostral free end of the longue, 
papillae located on uie caudal third of the tongue’s dorsum also 

have a mechwical function. The mushr(x>m-sh^)ed fungiform 2. Body: the major part of die umgue attaching to die mandible. 
(HJN-ji-form) papillae (1), scutered among the more numerous 

kifexm papillae, have ta^ buds and are tho'efcM'e gustatory as 3. Root the caudal end of the umgue. auaching to the hjmid 
well as mechanical. Frdiaie papillae (m), a series of leaf-slu^ ^jparatus. 
ridges separated by furrows (crypts) on the lateral border of the 

tongue, are gustatory (absent in the ox). Vallate papillae (n), the INNERVATION OP THE TONGUE: 
largest and least numerous of die papillae, are rostral to the toot 

of the Umgue. Th^ are circled by a cleft filled with taste buds. Taste (^lecial sense): the sense of ta^ u> die rostral two thirds of 
Marginal papillae along the edge of the rostral half of the newbcmi the umgue is carried over the chorda tympani nerve, a branch of 
puppy'sumguefunctioninsuckling.helpinguiprevenimilkfrom thefacialnerve(CnVn).Tastefromdiecaudalthirdofthelongue 
spilling over the tongue’s sides. They disappear when the diet passes by the gtossepharyngeal (On IX) and vagus (CnX) nerves. 
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TONGUE 
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Fig. V-26 - Horse - Tongue 
- dors, view 


4. Torus IlDguae 


Ungual fossa 


Fig. V-27 - Ox - Tongue & opened 
pharynx - dors, view 


S^tk«(i)ain,iBinperatuieaiK!eKnile):carriedoverihe lingual 
branch of the mandibular nerve (Cn V). 

Motor ionervatioB: via the hypoglossal nerve ^ Xn). 

MUSC US of the TONGUE can be divided into intrinsic and 
lingual moscles. The intrinsic muscles of the tongoe a- 
me hngual muscles proper are the many muscular lon- 

■«g in <fivene directioos to ftxm the bulk of the tongue. They 
««»^bile changes in the Aape of the to*«ue durmg swallow- 

■g, chewing, and vocalization. The exoinsic muscles of the 

B^ue, anchoring it to the sItoletoQ. are the paired sQrlt^lossal (0 

•yoglossal (g) and genioglossal (h) muscles; they arere^xmsible 
far itegioss movements. In additton, because the tongue is 
to tbehyoidsppaiatus. ihemusciesattachiog to the hyoid 
woe (-hyoideas) also move die tongue. 


SECIES DIFFERENCE 

4 . Toms ifaiguae (L. torus swelling); a round swelling <rf the 

caidodorsal surface of die ox’s tongue. 

» • 

5. Usgntf fossa xfossa linguae; dqxesskm in front ttf the 

ox's torus linguae. This is a site penetratkm <rf foreiga 
objects. ^ 

TMgBe cartilage; the dog has a bar of cartilage Oyssa) 
eoibedded in the ventral surface of the apex. The hont has a 
siinilar structure embedded in the median jdane of the dorsal 

smface. 

.fpreh^e organ,'ihi^pfB, its ampB^^P- 
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6 . Eoamel 


V-28 - Dog - Canine, low crowned 
tooth • sagittal section 


1. Crown 


7. Dentin 


2. Neck 


8. Cementnm 


10. Periodontal nenbrane 


V 


TEETH ordentes (sin.» dens): perform the princ^ie function of 
mastication, but also aid in food gathering (prehension) and are 
fmmidable we^xms in some specks. 

Dental arches: anan^ment te^ into two opposing st^^or 
(upptf) and inforiw (lower) aches. The domestic species have 
two types of teeth - brachy^t and hypsodoni 

Low^crowned or brachydont teeth (Gr. brackys shwt + odous 
tooth): the simple teeth of man, canuvtH^, {tig, ruminant’s 
incisos and borse’sdeciduotB incisors. They consist ofa crown, 
neckandiDoL 

1. Crown: the part |vojectiag above the gum line cov^ed with 
enamel. 

2. Neck: the constriction b^een crown and the root m the 
gum line. 

♦ *e 

3. Rook the part below the gum line embedded in the alveoli 
Oxmy so^ets) (rf the incisive, manditde or maxilliuy bones. 

High^crowned or bypsodont teetii (HlP-stHkHitKGr. hypsos 
hei^t -I- odous tooth) (evMgrowing): the teeth having no distinct 
neck, as seat in all permanent horse teed), die ruminant chedr 
teeth and the tusks of pigs. With theexceptionof the horse's canine 

teeth, they ctmtinue to erupt thion^ioot life. 

’-A .. 


4 . Body:di 0 ereoifinxn low-crowned teeth becauseoftbeabsence 
of a neck. Some anatmnists divide die body into a crown (the 
exposed part of die tooth above die gum line) and a body (die 
embedded pvt bdow the gum line). 

5. Rook the short, proximal part of the toocb. 

STRUCTURE of TEETH: composed of three substances from 
outward in > cementum, enamel, aid dottin. 

6. Enamel (ee-NAM-el): the hardest substance in the body. 

• Low-crowned (brachydont) teeth: the enamel covers only tbe 
crown. 

• Hi(dt-crowned Otypaodont) teedi: enamel envelops tbe bo^ 
(crown dt bodyX bm not die rooL 

7. Dentin Ovory): a hard substance siimlar to bone forming tbe 
bulk tbe tpotly and sunounding the pu^ cavity. 

g. Ccmentara (see-MEN-tum): a dun. booe-like covering. 

• Low-crowned (btachydont) teeth: the cementum covers the root 

<mly. 

• High-crowned (bypsodont) teeth: covers theeatue tooth, sqier- 

ficial to tbe ena^. 

9. Pulp cavity: die central space the tooth containing the pulp. 
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1. Crown 



Fig. V-29 - Ox - Incisor, low crowned tooth 

* sagittal section 


2. Neck 


6. Enamel 
9. Pulp cavity 


7. Dentin 


8. Cementum 


Fig. V-31 - Horse - Incisor (high crowned) 

- sagittal section 


1. Ciowa 
S.Nwk 

a. Reol (brachrdoat) 

4. Bedr 

5. Root (hjfpgodMt) 


6. BnaixMl 
T.Otntiii 
8. CtOMiittim 
Pulp uvity 


Fig. V-30 - Ox “ 4th lower cheek 
tooth, high crowned 
tooth • sagittal section 


PULP: the soft tissoe filling the pulp cavity, iocludiog sensory 

nerves, arteries, veins, lymphatics, and primitive connective 
tissue. 

CUSPS (L. points): the individiial bumps on the ocdusal (chew- 
Bg) surface of teeth. 

ALVEOLI (al-VEE-oh-ly) (sio.B alveolus hdlow): the bony 

lockets of the incisive, mandible, wd maxillafy bones in which 
Ae roots of teeth are onbedded 

• Lamina dura: the thin shell of dense bone lining dm alveolL It 
dxtws up radiograpiucaOy sqtanKed fiom dm tooth toots by the 

nholucent perkxkmta] membrane. Radiognf)hic loss of the 


lamina dura indicaes proMems. 

10. FERI(H>ONTAL MpfBRANE ^-ee-oh-DON-tal): dm 

dense fibrous connective tissue conoectaig dm wan of dm alveoli 

and dm cementum cov^g dm teeth. 

GOMPHOSIS (goffi-POH-sis): the proper name for dm imirian' 
lidon of teeth in dm alveofi. T^isnot a true joint because the 
teeth ate not part of dm dceletoo. 

“OVERSHOT” ^xognalfaia): an elongated jaw (mandiUe). 

“UNDERSHOT* (bcachygnadua tbrak-ig-NAY-dmeahD: a 
sbocteimd jaw (mandiUe). 

f 


' / 
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1. Occlaaal surface 


M. Molars 


2. Carnassial teeth 



I.Iacisors 


P Premolars M. Molars 


C. Caoine 


Fig. V-32 - Dog - Skull - lat. view 


Lmguft! turfac# 

b. VMtsbulftr iurfftc« 

c. Contact lurfaca 



Fig, V-33 - Dog - Upper arcade 


P. Premolars 


C Canine 


1. Incisors 


INCISORS, CANINES, PREMOLARS and MOLARS: The 
^th are divided into groups by iheir location and function: 
incisors, canines, premolars and molars. Each tooth hasa number 
of surfaces. The vestibular surface (JD) faces the Ups or checks. 

lingual surface (a) faces the tongue. The contact surface (c) 
is the side adjacent to the next tooth. 'The mesial contact surface 
faces the median plane on the incisors, and rostrally on the canine 
and cheek teeth. The distal contact surface faces away from the 
median plane on the incisors, and caudally on the caiine and 
cheekteeth. 

1. Occlusal w masticatory surface (L. occlusio to close up): 

faces the opposite dental arch and Is wbme “chewing” takBS{4ace. 

I. Incisors (I) (cutters): the losual-most teeth embedded m the 
incisive bone (upper) and the mandible’s incisive part (lower). 

C. Canine (C) (L. caids dog) (piercers): Ae large tooth between 
the incisors and the cheek teeth. 

Cheek teeth (grinders): a general term few the teeth to ttie 

canine and incistws in die maxillary 

P. Premolars (P): the rostral cbe^ teeth. 

M. Meriars (M): die caudal cheek teeth. 


DECIDUOUS and PERMANENT TEETH: the two sets of 
teeth in aO the domestic ^lecies. The eruption of both groups is 
orderly and may be used to estimate the animal's age. 

Deciduous dentition: the “baby teeth" (“milk teeih’O develquif 
early in Ufe, giving the young animal a functicmal set of teeth. 
They me smaller and fewer in numb» than the permanent denti¬ 
tion. 


Permaneat dentitkMi: the second set of teeth re{Hacing the 
deciduous dentition as the jaw lengdiens. Hiey most last the Ufe 
of the animal. 


SPEQES DIFFERENCES 


< 


2 . Dnassial (sectorial) teeth: die lar;^, shearing teeth of ^ 

both the dog and cat They are the ui^4th{aemolar(P4) and 

the lower 1st molar (Ml). 

Tasks CRg.V-43):thecaninele^ of thepig. The lower msks 

are larger dian die tqiper, and the boar's are larger than fee 
sow's. 

3. ‘‘Wolf teeth”: diehofse’snidimeMaryuiqjerfirsipreroolart. 
They are usually absent 
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TEETH 
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Carnassial tooth 






0 


Fig. V-37 - Dog - Upper arcade 


Fig. V-38 - Dog - Lower arcade 


DENTAL FORMULA: a shorthand r^resentaikm indicating 
the number (rf teeth of an animal. Due to bilateral symmetry, only 
half of each denial veade is numbered in the formula’s parenthe¬ 
sis. The total number in the parentheses mult^lied by the ’’2” 
gives die total number of teeth. The p^manent ceth are rq)re- 
sented byctqiital fetters (locisorssl, CaninessC, PronolarssPM 
or P and MoIars^M). In the fraction following each fetter, the 
numuator represents half the numb^ of upper jaw teeth and the 
dentMninaK^ half those in dte tower jaw. 

DEaDUOUS DENTAL FORMULA: identical to the perma¬ 
nent formula except the premolar one (Pm 1) and the molars have 
no predecesst^. Deciduous teeth are represented by Iowct case 
lettos following a “D”. 


SPECIES DIFFERENCES: The generalized f^uem of 44 
p^anenl teeth is seen only in the pig. The oth^ domestic 
species have fewer teeth due to reduction in the number of 
check teeth, except the ruminants which are also missing the 


upper incises and canines. If premolars are missing, the mcm 
rostral ones are affected; if molars, the more caudal ones ate 
affected (P4 is always next to Ml). 

Rg: has a full mouth of 44 permanent teeth. 

D<^: missing iq^r M3 and therefenre, has 42 teeth. Brachio- 
cq)ha]ic breeds may be missing mcKe teeth, so the dental 
formula for dogs is not constant, as it is in cats. 

Horse: usually missing the upper PI (wolf tooth) and always 
missing lower n. lniheTnare.thecaninesoft^are8maIland 
may not erupt With all these variations, die horse may possess 
from 36 to 42 p^manent teeth. Tb^ are no d^iduous 
canines, thus, only 24 deciduous teeth. 

Ruminants: missing the upper incisors and canines; replaced 
by a d^tal pad. They also lack upper and lower PI, giving them 
32 permanent te^. 
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;M3 


M2 


Canine (C) 


12 It 


Fig. V-39 - Horse 
♦ Upper arcade 



Wolf tooth^ (Pj) 


« 


M3 


M2 


Fig. V-41 - Ox - Upper arcade of ^ 
3 yr. old animal 




J, 


M2 

Mi. 


M3 


M2 


Ml 


M3 


Fig. V.40 - Horse 
- Lower arcade 


Fig* V-42 - Ox - Lower 
arcade - 7 yr. old 


13 12 


Species 


PIG 


DOG 

HORSE 

ruminant 


CAT 


Permanent 

2a 3/3 C 1/1P 4/4 M 3/3) = 44 
2a 3/3 C l/I P 4/4 M 2/3) = 42 
2a 3/3 C 1(0)/1(0) P 3{4)/3 M) = 36-42 
2a 0/4 P 3/3 M 3/3) s 32 
2a 3/3 P 3/2 M 1/1) =30 


Deciduous 

2a 3/3 C1/1 P 3/3) = 28 
2a 3/3 C 1/IP 3/3) = 28 
2a 3/3 C 0/0 P 3/3) = 24 
2a 0/4 P 3/3) =20 
2a 3/3 C1/1P 3/2) = 26 


TEETH 


Head-245 


Different diets of the domestic ^)ecies have resided in evolution 
of different fwms trf teeth. Hie camivi^ tear and bolt their 
fleshy food with little chewing. Tbeif eeth reflect diis in being 
sharp, tearing stnicnires. The molars of the dog, which do more 
chewing than the cat, have a flattened occlusal surface. Fn the 
hOTse and ruminant's grazing diet (herbivores), die chedt teeth 
have enlarged and merged into a continuous occlusal surface. 
This accommodates the coittinuous grinding mastication with 
consid^ble wear. 


Pig > aging teeth 

Eruption 

Di3 

Befm b^th 

Dc 

Before birth 

Remaining deciduous teeth 

4 days • 7 wk. 

Pennaneni 

PI 

5 mo. 

Ml 

4-6 mo. 

Remaining permanent te^ 

8-20 mo. 


Fig. V-43 - Pig - Upper arcade 
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CANINE DECIDUOUS OENUTION: For the fust 3 wedcs of 
Irfe, ihe pu| 9 y has no teeth. By 6 wetdes all its deciduous teeth 

haveenipted As^pu|)py*s>wgiowsthepenna^^ 

to i^lace the deciduous teeth and have all eru|Xed by 6-7 months. 

This is useful iofoimation because puppy shots are usually given 

around 6 weeks and around 6 months dogs are spayed Therearo 

no deciduous premolars for PI and the molars. 


Deciduous teeth erupt 

f^rmanenl teeth erupt 

Cu^s wcvn of incisors 

Lower D 
Lower 12 
Upper £1 
Upper 12 
Lower 13 

Incisws absent 

Canines absent 


By 6 weeks 

By 6 months 


11/2 yra. 

2 1/2 yrs. 

3 l^yrs. 

4 1/2 yrs. 
6yrs. 

16 yrs. 

20yis. 


Fig* V-46 - Cat - Lower arcade 


Carnassial 
' teeth 


CLINICAL 


Hg - ©13 aiki Dc ("n^le befoit tiirthiij^ait 

often nipped off to prev^caaif^^ 


12 U 

Fig. V-45 - Cat - Upper arcade 


Roots or cheek tc^ 


D(^- Thisisimptetamint^extiacitkTO 

. 

; Lower, 

• ■ . T^ tekfEwlias 


Cat ■ Aging Teeth 


HORSE TEETH 
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HORSE TEETH (adult): typically hCTbivorous (grass cadng) 
dentitkm with high crowned Oiypso^ t) teeth that, except for the 
canines, grow Ihn^hout life. 

HORSE INCISORS: sue numboed II, 12 and 13 w central, 
intomediaie, aQd.camer incisws re^wctivcly. Each incisor is 


inside (lingual edge) of the upper ^th and on the outside (labial 
edge) of the lower teeth resulting in "points" cm the ou^ide edge 
of the upper teeth and inside edge of lower teeth. The occlos^ 
surface sl^ts^down and out (ventrobuccally). 


curved with the concavity on its lingual side. 

11. Ceirtrai hicisorrthe 1st incistm, closest to the median plane. 

12. Intermediate indstm: the 2nd incisor. 

U. Cwner Incisor: the 3rd. most lateral incisor. 

STRUCTURE: the horse’s incisors are composed ctf.three sub¬ 
stances - dentin, enamel tmd cemenium. With wear, the different 
structures on the occlusal atrface of the teeth af^tear, giving clu» 
to the age of the animal. 



Eruption; the emergence of a tooth tluough the gum line. 

1. Cup. infundibulum or' ‘*mark”: the deep depression in the 
occlusal surface, lined by cementum and enamel. Ihe cup is 
usually filled with black decaying material. 

2. Enamel spot: the enamel at the bottom of thecup. When the cup 
is worn away, the spcK remains for a while. Harder than the 
surrowding dottin, it is raised above the dentin. 

3. Dental star: the darker, secondly dentin fit ling the pulp cavity 

as the occlusal airface nears iL The star fust iq^)ear$ Fostial to the 

»iamei ^x>L As the disappears, the star becomes centrally 
located. 

In wear the removal of enamel due loccmtact of t^iposing teeth. 
A small area of yellow dentin surrounded by white enamel results. 


Fig. V-47 - Horse - Cross section through 

Sth upper cheek tooth & 6th 
lower cheek tooth 



I^vel: the flaittning of Ihe occlusal surfoce, showing the forma¬ 
tion of two enamel rings separated by dentin. The outer enamel 
ring surrounds the entire tooth and the inner ring the infundibulum 
(cup). 

SHAPE OF THE OCCLUSAL SURFACE - INCISORS; 
changes with age due to the Icmg, curved, pyramidal shape ttf the 
incisms. The distal end is flattened rostrocaudally. The base is 
flattened fiom side to ade. As the tteth wear, the sh^ of the 
occlusal surface diaiges. Ibe young animal has a transverse oval 
surfm. With wear it becomes loimd. then triai^ultf. and finally 
longitudinally oval or rectangular. 

CHEEK TEETH: {xemolar and molar teeth. They are rectangu¬ 
lar with iofddings of enamel on th^ occlusal airface. Together 
they form a continuous grinding surface, they continue to grow 
after tiiey come into wear. Isolatedcheefcieethareindisinguisb- 
abte ffom each other, except for the wolf tooth. P2 and M3. The 
ui^r arcade is wider than the lower causing wear to occur (HI the 



CLINICAL 


the perk^ filing off (tf a 


Ppiots: • 0ut^e(^ofiheiq)p9^t|^ 

e(lge of ' 

C^; ai'datidoo^tooih 


jqteeiiicijfc The only teeth 


Since the deddaotMi 


to see (^ At thirae tiroes. 

Dp2c^ 

l^cap 

Dp4cap 




4'y^' 
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AGING - HORSE 
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Horse - Incisors • rostr. view 


A. Two year old, deciduous incisors 

B. Five year old, permanent incisors 


2. Galvayne*s groove 


1, Incisive hook 


Horse - Incisors • lat. view 


C. Five year old 

D. Twenty-five year old 


Horse - Incisors of 11 yr 
old animal • lat view 


rough estimate of a HORSE’S AGE: Certain stnic- incisordoernTwearibeentimocciusaisw^H-^ 
naes and appearances can give an estimate of *e hone’s age. The hook is saidfcap|W at7ye»s.d^Ww ^ 

Uey a« -nrettabl, and ahoold t* used in conjunction noth ^ is pcbl^Sier 

u^pdonand^caromca. C?y^'^S.SL>lc). 

younga«W Wid.agc.wearmalccsdnsangle™o.nandnKne U«a.lOy^otagc. 

^way down the tooth at 15, reaches the occlusal surfto « 

1 Seven year (incisive) book: the bulge on the caudal end of 20, and dat 30. If preset, 

5; up^CiTbKbor. U fom^ 10 yean old. (Very subjecuve and unrduble.)__ 



DECIDUOUS INCISORS - HORSE 
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8 Days 










Fig. V-52 - Horse • Deciduous incisors 

* occlusal surface 



Erupts 
In Wear 


{c«nkrmt) 

8 days 


f 


DECIDUOUS INCISORS 

(inUnjHinaU) 


8 weeks 


(coRitr) 


S months 








”“?!? lOfe^oo of Dil, Di2 and K3» lei^. 

?¥.f*wW2 into #ear At Zyea^ IK3 is in war 




• -yy-:^::.:y^\: • 


' . *: *i'^> •;:s . « - rvnv. 


249 






AGING - HORSE - TEETH 
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A01NG aHORSE by tbe LOWER INCISORS: The most 
di^initive age of a horse is its birthday. If unkirown, use 
ehiptkm aoid wear of the lower incis)rs to estiin^ its age. The 
ioWOT ihcisors are used because of accessibili^ (die upper 
incisors tmly incre^ difficult without increasing accuracy). 
Due to individual variation and feed ^pes. you must avoid 
being definitive. Thus, a hCHse should be said *io have tbe teeth 
of a horM Of a cotain age”» not that tbe horse is so many years 
Oli The major‘student {Mtfall is wanting to give the minute of 
bi]^ imd tte phase of tbe moon. Tbe following scheme will 
allow yw to give valuable information to the htKse owner. You 


is over ten;it will not make you aexpert, butev^ a small animal 
jffacddbner can remember and use it at a Texas barbecue. To 
become ^ ^p6rt requires aging many bMses and developing 
a feel (tfeartof apng). TiicOffidal Guide for Detennining the 
Age af ihe fiorse edited by Davis is a must Co the expert. 

DEClDtJOUS or PERMANENT: Spr^ the horse’s Ups to 
see the incises. First detomine if the incisors are permanent of 
deciduous. If no permanent incisors have erupted, the horse has 
die teeth of a horse miksr 21/2 years old (see pg. 249). Students 
have the most problem with diflereniiating deciduous from 
permanent incisors. Deciduous iiicis(xs have a distinct neck, are 
smaller and usually la^ the longitodinal ridges foistd on die 
labial surface of permanent incisor. 

NO PERMANENT INaSORS - UNDER 2 1/2 

ERUPttON TIME: The tooth breakir^ dirough the guih to 
bectMne visible is the most accurate "estimate" of age. A 
common student pitfall is ignoring a tooth th^ has just Inoken 
through (can'tbe a Titde" mqitedor a "little" pregnant). Newly 
erupted permanent incisors will be covoed by yellmv cemen- 
dim, lack a neck and be much larger than their deciduous 
counteiparts. 

ERUPTION • II • 21/2 years 
U-31/2years 
13 - 41/2 years 

Once the and lower incisors ast in contact, the mouth 
must be j^dy cpmied to view the occlusal airfiace. lEdd the 
|lowejr % ^ jaw and place a fingnin die qiace behiiid die 

iiici^ (interdmital space). 

• • • . « * * * 

!lN WEASI: when the occlusal surfoces are in contact, mbbing 
^ ^ ^ Cj^ention and miamel to show dentin. This occurs 
appfpxihiately 6 months after eruptkNi. If ^ the lower incisors 
are erupted and 13 is in wear (dentin sera on its occlusal 
<^ace), the horse has die mouth of a 5 year <dd. If all lower 
incl^ are notenq)ted;diraadd6months \o iheeniption times 
afdiosepmserit. 


IN WEAR - II. 3 yrs 
12 • 4yrs. 

X3-5yrs. 

LEVEL: wear has flattened the occlusal surface, indicated when 
there are two enamel rings separated by dentui. Since this is hard 
to see in a tiye, moving horse, use the dis^qievance of cups 
rather than level times. 

CUP GONE: dis^ipevance of the infundibulum, it is uiir4li« 
able due to variabili^ in depth. i3 is veiy iihreli^Ie.Tbeease 
of sedng the cup gone (no Mack decay^ material in it) makes 
it preferaUe to levelhig dmes. 

CUPGONE - U-6yrs. 

UiTyira,; 


E^ption, in wear, and cup gone times are die most accurate 
indkafors (rfage, in that order. Thedaia below is less accurate 
and should be disregarded if they conflict with die above. 

DENTAL STAR: appearance is unreliaUe, a dental star (or 
what^ipeaistobea^ialstar-stmning)niay^q)earatanyage. 
Instead, next use oqigraefortheuiqiefincisorsoriouiidingof 
the occlusal surface which occur at die same time. 

ROUNIk ref^ to the shape of die occlusal surface, which 
acuially a^iears uiangular; ‘liouiid” means the transv^se di^ 
ameter equals the longitudinal diameter. Ihis is luud to deter¬ 
mine. so for ease, check the disappearances of tbe cups in the 
iqqier incisors. 

CUP GONE • UPreR INCISORS: are easily detected be¬ 
cause the disaiqiearance of the dark mark is ^iparent 


CUP GONE 
UPPER INCISORS 


|l-9yrs. 

12- 10 yrs. 

13- nyrs. 


TRIANGULAR: when tbe longitudinal dimension beccMnes 
grea>mr thra the umisverse dime^dn of the occlusal sUrfoM 
(unreliable) This occtvs at 16 and H ycnts for II and % 
respectively. (13 Uveiy oiiieliabte). 

TRIANGULAR XI • 16 yrs. 

W-lTws. ^ 


ENAMEL SPOT: supposed Ip dis^i^ from tlw dpclus^ 
surfoces between 13 and 16 yeais (nnn^iaiile). 

RECTANGULAR (kngitudinaDy o>^): when the longitudi¬ 
nal direction is much larger than dW: transvase diameter^ 

RECTANGULAR - over 18 yrs. 
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ERUPTtON - HORSE - INCISORS 
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Neck 


Second deciduous incisor 


Crown < 



Fig. V-53 - Horse - Incisors of 2 1/2 yr. old 



1. First incisor 



2. Second incisor 

Fig, V-54 - Horse - Incisors of 3 1/2 yr. old 



Id wear 


3. Third incisor 




! 2f®®^®*^®stiinaie8inofderofawirreliability.Whenyouare 
' ^*stoppcdbyanyweardata.donoichecklaterageindicaiors. 

An ex^plc; If 13 is not in wear (not 5 years yet) but the cup is 

fowfrorall (6years).lhehorseisnotyet5yearsoId, much less 

6. Moststudemswanttolookaitbeteeihforaminuieandcome 

y with a number (e.g., 13 yrs, 5 mo. 4 dys. 2 hrs. 5 min. 3sec) 

A^over 10 IS really an art and should begiven in ranges (e g 

*b^ with all ciqis gone but no trimgular teeth has the mouth 


of a hose between 11 and 16). I have my students count out loud 

as they go through the aging indicatore. Though you may feel 
silly, Ac numbers will start to flow in Oder and repetition Will 
make U seccmd nature. As a practitioner when a hcxse 
owner asks what you are counting, exi^ain and attempt to 

them the method. They will appreciate your effixtandlave t^ 
dad call you back next time "Rieka" has a problem 
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AGING HORSE INCISORS 


Head-2S5 




Fig. V-$^ - Horse - 2 yrs. 



Fig. V-58 - Horse - 3 1/2 yrs. 
> 12 erupted 



Eaamel 


Fig. V-60 • Horse - 5 yrs. 
• 13 in wear 



Fig. V-57 - Horse - 2 1/2 yrs. 
• II erupted 



Fig. V-59 - Horse *4 1/2 yrs. 
• 13 erupted 





tteddnbas • 8 weels 8 

I)eddboos • ih 2yefe:: 

Pmaneitt • enited, 231/241^ 


WW,3,'4,S 
Cii|B goi^ lowe^. ^7iii 
UpfKr caps gone, II 

Tri^ular,l«,#^-^^ 
Rd^gdtf, over 
Older, ci^tm alr^^fb 


Fig. V-61 - Horse - 6 yrs. 
>11 cup gone 

S; 
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aging horse incisors 



Th« Aje Of A Hone 

To t«U th* of any hone, 

Inepeet th« lower jaw, ofeaurae; 

The w front teeth the tale will tell 
And every doubt and fear dlipel. 

Two middle nippers you behold 
Brfoce the foal is eight days old; 

Brfort eight weeks, two more will come, 
eight months the comers cut the gum. 

The outside enamel will disappear 
From the middle two in just one year: 
Also one year for the second pair - 
to two years comers too will wear. 


At two and a half the middle nippers drop; 

At thrw and a half the SMond pair can't stop; 

When four and a half the third pair goes. ^ 

At llv« ft sftw worn Mt bt «how0. 


The deep Wadi spots will p.,. from yi«w 
•« years, from the middle two; 
rte second pair at seven yean, 

At eight the spot each comer dean. 


From middle nippen upper jaw, 

« nine the black spots will withdraw 

^e second pair at ten are bright, 

Beven Qnds the eeraen light. 


A* time goee on the horsemen know 
We oval tedb thiee<iided grow; 

longer ^t, project befon. 

Till twenty - when we know no more 


anonymous (modified) 


Fig. V.65-Horse* 16 yrs 
• Ii triangular 



Fig. V-66 - Horse - 18 yrs. - rectangular 


HORSE - AGING - PERMANENT INCISORS 


Eruption 
In wear. 

Levd 

goiie (lower) 

Dnulftftir* 


Center 

incisor 

21/2 

3 

' 

6 

9 


Middle 

incisor 

31/2 

4 

6 

7 

9 


. 'C^P gobe (uppcir)>,-^'^;.-'-'-''-’ 9 "' 

10 


13 - 


17 

.RWtogiilar.-; • .ig ." 

19 


Corner 

iiicisor 

TvT 

S 

7 

8 

10 

n i 


16^17 

20-21 
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ox INCISORS 
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RUiVlINANT INCISORS (low crowned [brachydont] teeth): 
^ere are four lower incisors (the canine being considered an 
incisor). The upper incisors are absent, replaced by the dwi tal pad. 

14. Canine: looks likeand located with the incisors, is considered 
the 4th incisor (14). 

DenW pad: a comified connective tissue elevation rqilacing the 
upper incisors, h serves to oppose the lower incisors. 

SHAPE: The incisors have a crown with a distinct neck and a 
round root (low-crowned [brachydont] teeth). 

SURFACES: 

1. Longitudinal ridges: serrations mailcing the lingual surface. 

2. Occlusal surface: contacUng the dental pad, and appearing 
when the teeth come into wear. Its lingual border is at fust wavy 
due to longitudinal ridges. 

LEVEL; when the occlusal surface is not wavy, due to wear past 
the longitudinal ridges. 

AGING the OX by its INCISORS: All of the ox’s deciduous 
incisors have erupted by birth. They may sUll be covered by a thin 
puik ^mbrane. By two weeks, the gums have receded to the neck 
Oil. At <»e m<H)th, all die irKisns’ crowns are exposed 
^ptkwi of the permanent inciaors II, 12.13 and 14 occurs by 1 

1/2 • 2,2 - 21/2,3, and 4 years, respectively. AH the incisors are 

in wear by 5 yeare. 11,12,13 and 14 become level at 6.7.8. and 
9 years, resp^tively. By 15 years of age the crowns of those 
incisors remaining are worn off, leaving round "pegs". 

"P^": the roots of the incisors when the crowns have be«i 
completely worn away. 


SUMMARY: To roughly estimate the age of ruminants (cattle, 
sheqjand goats) count the number (rf^enipted permanent incison 
for age m years. To be morecorreci with caiUe, add one year © ite 
first incisOT-11- 2.12-2.13-3 and 14 • 4 years. If all incisors have 
erupted and are in wear, say 5 years, (see chan pg. 257) 



Broken mouth": when the crowns.of the incisors are worn off 

leavingthepegs(ioois)orsome incisoR are missing. TTiis reduces 

ihe caule's grazing efficiency, and often result in their being 

culled (removal ftom the her^. 

Pearls": die roots of the incisews worn down © the gums. 
eruption the LOWER INCISORS of the OX 
Birth: All deciduous incisors have cnipted at birth, 

2 weeks: The crown is exposed on Dil. 

1 month: All the incism’ aowns are exposed. 

SHEEP and GOAT: (be eruption of the numbered p&manent 

incisors roughly conesponds© their age. 11 - 1©1 l/ 2 yTs I 2 
- 11/2 to 2 yrs.: 13 - 2 1/2 to 3 yrs.; 14 - 3 to 4 yrs. 
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ox INCISORS 
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Fig. V-67 - Ox 

- Deciduous incisors 


Fig. V.68 - Ox 

- Permanent incisors 



Crown 


erupted 


1. Longitudinal 
k' ridges 


Dentin 


Dental cavity 


mmk 


6. Enamel 


Cementum 


wear 


mm 


2 . Occlusal 
surface 



Fig. V.69 - O* - 4th lower cheek tooth - sagittal section & occlusal surface 
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AGING OX INCISORS 
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Incisive part of mandible 




m t T* 1 


Di3 


Di2 


Intermandibuiar symphysis 

y iN 


Fig. V-70 - Ox • I 1/2-2 yrs. - Ii erupted 




> 1 . 








Alveolus 


Fig. V.72 - Ox - 3 yrs. 
- Is erupted 



Root 


Neck 




hnA 




Crown 




In wear 

Fig. V-71 - Ox - 2-2 1/2 yrs. 
• Is erupted 


Sublingual caruncle 








r T 'L CV* 




Fig, V-73 - Ox • 4 yrs. 
“ l4 erupted 


^^8* V'-74 - Ox • 5 yrs. • all in wear 



AGING OX INCISORS 
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Fig. V-75 - Ox - 6 yrs. - Ii level 



Fig. V-77 • Ox - 8 yrs. - Is level 




Fig. V-76 - Ox - 7 yrs. - h level 



Fig. V-78 - Ox - 9 yrs. • I 4 level 


^^ 8 - V-79 - Ox - 15 yrs. • missing or pegs 


Teeth 


First lacisor (Ij) 

Second Incisor (I 2 ) 

Third Incisor ( 1 ^) 

Fourth Incisor (canineXl 4 ) 


Eruption 


1 1/2 - 2 yrs. 
2-2 1/2 yrs. 
3 yrs. 

3 1/2 - 4 yrs. 


In wear 


All St 5 yrs. 


Level & Neck 
Emerged from 
Gum 


6 yrs. 

7 yrs. 

8 yrs. 

9 yrs. 


Incisors Not 
Missing 
Reduced to 
Pegs 


15 yrs. 
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SALIVARY GLANDS 


1. Parotid salivary giand 


6. Parotid lo 


Fig. V-80 - Dog - Head - lat. view 


2. Parotid duct 


3. Maodibular salivary gland 


7. Mandibular inn 




SALIVARY GLANDS: the extramural glands (glands outside 
the wall of the digestive system) emptying into the digestive 
system via ducts. The preparation of food (ingesta) for swallow¬ 
ing begins widi lubrication and wetting by s^ivary secretions, 
saliva (sa-LY-va). Saliva consists primarily of water, some pn> 
tein, glycoprotein, a significant amount of electrolytes, and anti¬ 
bodies (IgA). Salivary glands are classified by duct length, 
and by secretions. Secr^kms can be serous, raucous (MYO(> 
kus), or mixed (bah). The parotid salivary gland has predomi- 
ruuitly a serous secretion; the mandibular and sublingual are 
mixed. Parasympathetic and sympathetic ANS nerve fibers inner- 
vai6 the salivary glands. 

MINOR SALIVARY GLANDS: located in the wall of the oral 
cavity and oral pharynx, having very short ducts. They are named 
based on location, i.e.. labial, buccal and lingual (lips, cheek, and 
tongue). Tbe mina salivary glands are only kx^y important 

MAJOR SALIVARY GLANDS: hxated some distMce from 

lie oral cavity and empty their secmicas via fa3BS <kicts. 

4 

L PMTibd (j»R0T-a)(Gp«efi,near4<c«. 


lage. 

2. Parotid duct: pierces the cheek mucosa to drain its serous fM 
into the buccal vestibule. 

3. Maodibutor saBvary gland: the encapsulated, round or 
giatvt kxiated caudal to the angle of the jaw. It is a mixed glad. 




L Mandibular duct runs nwtrally with the major subt infi 

loct, medial to die mandible under the flowof tbemouth. It «** 

x or near the suNingoal caruncle. 

V. .. 

S. Subliagual salivary gland: die gland under the tongue 
polysiomaticand mooostomaiic parts. Tbe polystomatk part 

consists of diffuse clusters «rfglandular tissue (Ml either skJe a 

Bngue, each clnster with its own duct The monostomatic pa 
(d) is to the polystocnatic sublingual gland, and roani 
the mamSbuiar s^ivary ^aod. The monostomatic pot and i 
^ivary gl^ share a common capsule in th e cg^ 
YORs. Tbe najor sobdi^ual duct accompanies die niiiiiWiai 

dKi e the canmcie. where they open cilhff B3ge*M 


SALIVARY GLAND 
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Fig. V-8I • Dog - Head, deep dissection of 

mandibular & sublingual glands 
- lat. view 


MMflftter m. 

b. Buec&I m. 

c. PoJystomatic part (V-81) 

d. MonoAtomfttic pi^rt 

e. Major subimsual duct 


f. Parotid duct optning 
g- Zygomatic duct opening 
(eamivorai) 
h. Sublingual caruacle 


LYMPH NODES: lymphoid tissue often associated 
salivary glands of the same name. 


with the 


6 . Pai^id lympb node: a small node near the rostral edge of the 

paroud gland. These drain the wbit and dorsal structures of the 
head. 


^ Mandibular lymph nodes: two to four palpable nodes 
rostroyentral to the mandibular salivary gland. These drain the 
ventral structures of the head. 


Retropharyngeal lymph nodes: consist of medial and lat 
^iq>s of nodes. The medial retropharyngeal ones are locaiet 

the roof of the pharynx; the lateral (inconstant in doe) in 
atlantal fossa (depression below atlas). They drain the head (d 
sutures and the parotid and mandibular lymph nodes) ; 
adjacent neck, including the pharynx and larynx. 


SPECIES DIFFERENCES 

8. Zygomatic gland: the large buccal glands medial to the 
zygomatic arch in carnivores. Its duct opens caudal to the 
parotid duct caning. 

Sublingual glands: The dog and cat have a caudally-locaied 
monosiomatic partandarosirally-locaied polystomaticpart 
nie horse has only a polystomaiic pan. The ruminante have 
both parts, but they have reversed positions, the mwiostomatic 
part being rostral to the poiystomatic part 

Parotid duct opening: 

• Dog - across from the upper carnassial tooth (P4) 

• Ox - «TOss from the last or 5th upper cheek tooth 

• Horse, goat and pig - across from the 3rd upper cheek tooth 

• Cal - across from the 2nd upper cheek tooth 

Parotid duct’s patb: 

• Carnivores iind usually small ruminants: crosses the 
lateral surface of the masseter muscle. 

• Horse, ox and pig: courses venually to the inside of the 
mandible and then onto the cheek with the facial vessels. 
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2 . Parotid duct 


Fig. V-82 - Horse - Head - lat. view 


5. Sublingual salivary gian 
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Fig. V-84 - Ox - Head, dissection of 
parotid gland - laL view 


1. Parotid salivaiy gland 

2. Parotid duct 

3. Mandibular salivary gland 

4. Mandibular duct (V.83) 

5. Sublingual salivary gland 

6. Parotid In. (V-84) 

7. Mandibular bt. 

a. Masseier m. 

b. Buccal m. 

c. Polystomatic salivary gland (V.83) 

d. Monostomatic salivary gland (V.85) 

(d>sent in hcase) 

e. Major sublingual duct 

f. Buccal gland (minor salivary gland) (V.83) 

g. Labial gland (minor salivaiy gland) (V-82) 


Ox - Head, dissection of mandibular 
& sublingua! glands - lat. view 
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PHARYNX (FAR-inks): actsas thecommon passageway for the 
digestive and respiratory systems. It connects the nasal and oral 
cavities with the trachea and esophagus respectively, serving to 
direct the intake of food and air in to their proper channels. The soft 
palate (S) divides the rostral portion of the pharynx into the 
orojritorynx and the nasopharynx. The common caudal pmion is 
the laryngopharynx. 

1. Nasopharynx (n^’»)b-FAR-ink$): a part of the re^iratory 
channel, located dcssal to the soft pal^ and extending fttMn the 
caudal nares to the larynpqiharynx. The caudal ftee edge of the 
soft pal^ and the palatopharyngeal arches (a) demarcate the 
nasci^arynx frcun the lar^gof^iaiynx. 

2. Oropharynx (or‘oh-FAR-inks): a pan of the digestive chan¬ 
nel, ventral to die soft palate, extending from the oral cavity to the 
baseoftheepigiottis. The i»lau>giossat arches (e) demarcate, the 
oropharynx ftom the oral cavity. 

3. LaryngopharynxOayr-in’jcdi-FAR-inks): the panof the phar¬ 
ynx air fnm tte nasopharynx crosses to reach the larynx, 
and food and water from dte on^arynx creases into die es(^^- 
gus. Thus, it is pan of both the le^uatory and digestive channels. 
The laryngopharynx is between the base of the ^iglouis and the 
esojAageal entrance. The rostral portion of the larynx projects 


into the laryngopharynx. 

• 4. Piriform recess: the continuation of the floor of the orophar¬ 
ynx on either side (tf the larynx. It is pan of the laryngopharynx 

5. SOFT PALATE: the caudal musculomucosal coniinuaiion of 
the hard palate that divides the rostral pan of the pharynx into 
(Hopharynx and nasopharynx. 

MUSCLES of the PHARYNX: make q) the walls of the phar¬ 
ynx. All are constrictors, except the caudal sQ'lopharyngeal mus¬ 
cle, that dilates the pharynx. The constrictor muscles 
(pterygopharyi^eus.pal^ophuyngeus, stylophaiyngeus rostralis. 
hyopharyngeu$,diyiophar^geusaodcricdpharyngeus)act in an 
undulating fashion to move food toward the esophagus. 

OPENINGS of the PHARYNX: 

6. Pharyngeal opening (aditus i^iaiyngis or isthmus feucium). 
the tuning from the oral cavity to the ort^harynx formed by the 
soft palate, the tongue and the palatoglos^ ai^s. 

7. Caudal nares or choanae (KOH-ay-nee) (sin.= choana): the 
osseous tuning betwe^ the caudal nasal cavity and the na¬ 
sopharynx. 
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Fig. V-87 - Dog - Pharynx (pharyngeal roof & 

soft palate cut on median 
plane) - dors, view 


12. Esophagus 


9. Laryngeal opening 


4. Piriform recess 


3. Laryngopbarynx 
1. Nasopharynx 


n. Palatine 
tonsil 


5. Soft palate* 
2. Oropharynx 


a. Pftlatophiryngeftl arch 

b. Larynx 

€. Oral cavity 
d. Root of 
t. Palatogloiaal arch 
f. Epiglottis 
f. Latoral ventricle 


h. Buihyold bone 

i. Trachea 

j. Pharyngeal mm. 

k. Semilunar fold 
(carnivores) 

l. Glottic cleft (V.S7) 


8. Pharyngeal openings of the auditory tubes; the slits in the 
lateral walls of the nasopharynx leading into the auditory tubes 
thus, to the middle ear. 

i 

9. Laryngeal opening (aditus laryngis): the opening into the 
larynx surrounded by the rostral laryngeal cartilages. 

10. Esophageal opening (aditus esophagi); opening at the caudal 
end of the laryngopbarynx into the esophagus. 

TONSIL: aggregation of lymphatic tissue in the jAaryngeal 
mucosa. Some are distinct accumulalitms and others are diffuse 
and difficult to see. Named according to their locations (lingual, 
palatine, pharyn^, tula! [around the entrance of the auditory 
tube], tonsil of the »ft palate). They help to fffotect the openings 
ot the pharynx against microwganisms and toxic substances. 

11. Palatine tonsil: the lymphoid aggregation in the oropharynx. 
In carnivores it is a long cylindrical structure placed in a tonsilar 
fossa and covwed medially by a semilunar fold (k). 

12. ESOPHAGUS (ee-SOF-a-gus): the first part of the alimen¬ 
tary canal. Itisamusculartubethattransporis food from theoral 

cavity and pharynx down the neck and through the thorax to the 
stom^h. It has cervical, thoracic and abdominal parts. COTiified, 
stratified squamous epithelium lines and protects the esophagus. 


The esophagus passes down the neck at first dorsal to the trachea, 
and then sWfis to thelsfiof the trachea. Inside the thorax, itretums 
to a posttiem dorsal to the trachea, passing ovct the tiacbeal 
bifurcation to the right of the aorta. The esophagus pierces the 
esophageal hiatus of the diaphragm and lenninatcs in the short 
abdominal portion at the cardia of the stomach. 


CLINICAL: 

Pyriform recess in the dog; is a site where bones ihw 
become lodged and shut off the laryngeal opening of the 
airway. Its wall is the site where the incision for a pharyngos- 
tofny tube is placed. 

Pharyngostomy: surgical incision of the pharynx. 

PharyngosttHny tube: is passed through thepharynge^^l 
and down the esopha^ to the stomach to feed dc^s that can’t 
take food through their mouth. The pyriform recess is locaJirf, 
a hemosiat is pushed against its wall, and the wall is incised 
over the bemostat r 

* 

StMnacb tube • horse: can be seen passing in die escKdiagus 

ofahorsetmihelsttsideoftheoeck. 


. x-,' ^ 
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1. Nasopharynx 


IL— S 




7. Caudal 
nares 


5. Sof t palate 


Fig. V-88 - Ox • Pharynx 

- sagittal section 


^ j 




4. Piriform recess 
I 3. Laryngopharynx 


10. Entrance to 
esophagus 






2. Oropharynx 


9. Laryngeal opening 


6. Pharyngeal opening 


1 8 




.A »'“V'® 




^12. Pharyngeal 
diverticulum (pig) 
3 




'IP 



SPECIES DIFFERENCES 

Pharyngeal (FAR-in-jee-al) diverticulum; the blind, mucosal 
pouch in the roof trf the nasopharynx of pigs. Directed caudally 
above the opening of the esophagus, it is often fatally mistaken 
for the esophagus when “pilling" pigs. 

Tonsilar Of)ening of the palatine tonsil in the ox: caning in the 
wall of the orc^harynx leading into a space where the palatine 


Fig. V-89 • Pig - Pharynx • sagittal section 


tcmsilsare. 

Horse: the soft palate iaextremely kmg. It lies ventral to and in 
front of the tip of the epiglottis. The htxse, unable to voluntarily 
raise its soft palate, exclusively breathes through its nose. This 
also explains why horses vtxnit through thw nose. Displace¬ 
ment of the soft palate over the qjiglouis interferes with 
breathing as it is sucked into the larynx. 
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Fig. V-90 - 


A B‘^315 , Vcrlag, Paul, Parley, 1973^^^^ ^ ^ P 9 ^g 5 t< £ 


1. Nuophuynx . 

2 . Oropharynx 

3. Laryogopharynx 

4. Pirifomi rocoM 
6. Soft paJata 

6. PharyngaaJ opening 
(adftii phaiyngii) 

7. Caudml naraa (choanaa) 
a. Pharyngaal opanlog of 

audilory tubo 
fi. Laryngeal opening 
(adftjg laryngii) 

‘o*«Ph««u. 

11. Palatine toneil 

13- Pharyngeal diverticulum (pig) 


a. Palatopharyngeal arch 

b. Larynx 

c. Oral cavity 

d. Root of tongue 

e. Palatogloaeal arch 
L Epiglottie 

g. Lateral ventricle (absent 
in carnivores ic cat) 

h. Basihyoid bone 

i. Trachea 

j. Pharyngeal mm. 


k. ToBtiJar foua (camivom) 

l. Semilunar fold (camivorw}(V- 90 ) 

m. Tofuilar openint of 
palatine tontil (ox) (V-M) 

n. Lingual toneil (V-90) 

o. Toneil of soft palate 

p. Phatyngeal tooell (V-M) 

q. Tubal toneil (V-OO) 

r. Rotropharyngeal In. (V-M) 

#. Pharyngeal eeptum 


Carnivores 

Lingual tonsil « 

FaUtine tonsil ^ 

Tonsil of soft palate • 

Pharyngeal tonsil + 

Tubal tonsils 

(wund pharyngeal gening 
^ i^uditory tubee) 

Paracpiglottic tonsil * 

+ MentiGahle 

DifluM. difficult to Mentis 

I Abeent 

Aoeent m ex, present in unall ruminante 


Pig 


Ruminants 


Horse 




Adqjted ftom Veteringry Anitomy, 
M.J. Shively, 
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4. Piriform recess 


8. Pharyngeal opening 
of auditory tube 


1. Nasopharynx 


7. Caudal nares 


5. Soft palate 



3. Laryngopharynx 


2. Oropharynx 


10. Entrance to 
esophagus 


11. Esophagus 


Fig. V-91 - Horse - Pharynx - sagittal section 



B. Swallowing 

Fig. V-92 - Horse - Pharynx cavity 

(schematic) 
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Fig. V-93 - Horse - Pharynx 



10. Entrance to 
esophagus 


1. Nasopharynx 


3. Laryngopharynx 


9. Laryngeal 
opening 


A. Piriform 
recess 


5. Soft palate 


2. Oropharynx 


6. Pharyngeal 
opening 

7. Caud. nare* 


11. Esophagus 


1. NMophMynx 
Orophftfynx 

3. Luyagoph^rynx 

4. Piriform r«c«M 


3* Soft p«lAt« 

Pbftcyn^al opening 
(•dituf phvyngu) 

7. CwdAl ami (eboanae) 

3. Phaiyngtal optoing of 
auditory tubo 

9. Laryngeal c^>eniaf 
(aditui iaiyngis) 

10. £atrane« to eoophaguf 

11. Beophagui 

a. Palatopharyngeal arch (V- 93 ) 

b. Larynx 

c. Oral cavity 

d. Root of tongue 

a. P^atogloMal arch 

f. Bpiflottii 

g. Lingual tonsil 

h. Byold apparatus 
!• Trachsa 

h Guttural pouch (horse) 
Pharyngeal constrictors 
k. P^gopharyngeus m- (V*95) 
L Pwatopharyn^ut in. 
m. Styl^haryngeus rostralb m. 
n* i^opharyngaui m. 

o. Thyropharyngeus in. 

p. Cricopharyogeut m. 

q* Stylopharyngeus caudaib m. 
r. Levator palatini 
s« Retracted vali paltini 


Fig. V-94 - Horse - Roof of pharynx, tongue 

& upper respiratory tract split 
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499-Abdomen-269 


Esophagus 



Fig. V-97 - Dog - Stomach, parietal 
Fundus surface opened 

3. Cardiac opening 

4. Fundus 


5. Body 


6. Pylorus 1. Greater curvature 

Fig. V-9(5 - Dog - Stomach - parietal surface 


Duodenum 


Ik. Gostric groov« 

b. Pyloric opening 

c. Rugae 

d. Non*glandular region 
(absent in carnivores) 


6. Cardiac gland region 

f. Fundic gland region 

g. Pyloric gland region 

h. Duodenum 


6. Pylorus 



STOMACH (G. gaster): the dilation in the G1 traa caudal 
(aboral) to the esophagus receiving ingesta from the esophagus 
and temporarily stCMing it Gastric enzymes, chiefly pepsin, 
rennin. and hydrochloric acid, are secret^ by the glands in the 
stomach wall. Muscular movements of the stomach mi;t ingesta 
and enzymes and slowly move them into the duodenum. Stom¬ 
achs are lined by glandular epithelium, nonglandular epithelium 
or both. The nonglandular lining is a continuation of the strati¬ 
fied squamous epithelium of the esophagus. The glandular 
lining is a simple columnar epithelium that continues into the 
duodenum. Carnivores have a glandular stomach lining. A 
composite stomach is lined by nonglandular and glandular 
epithelium and is found in the ruminants, horse and pig. The wall 
of the stomach consists of an inno mucous mmbrane, a muscular 
coat and a serosal co^ The muscular coat is unique in having an 
extra layer, the internal oblique layer, in addition to the out^ 
longitudinal and the inner circular la;^. It is present only over 
the expand^le fundus and body of the stomach. M the ca^ its 
fibers are thicker and form die ckdiac loop (ansa cardiaca). 

Simple stomach: the sin^ compartment stomach found in the 
carnivores, horse and pig. It has been incorrectly called 
monogastric, implying the complex sumiach is polygastric (hav¬ 
ing more than one stomach). 

Complex stomach: the four compartment stomach found>in the 
ruminants. The additional three compartments are called the 
fores tomachs and may be the source of the irtcorrect four stomach 
concept The complex stomach is still only one stomach. 


PARTS of the SIMPLE STOMACH 

1. Greater curvature(curvatura major); the long.convex surface 
of the stomach extending horn the cardia to die pylorus. The 
superficial leaf of the greater omentum attaches to the greater 
curvature externally. 

2. Lesser curvature (curvatura minor): the ^oit, concave sur¬ 
face of the stomach, also extending from the cardia to the pyltmis. 
It is the attachment site of the caudal edge of the lesser omentum 
externally. 

Parietal surface: the side of the stomach in ccmiact with the liver. 

Visceral surface; the side of the sdxnach in contact widi the 
remaining the abdominal viscera. 

3. Cardia (KAR-dee-ahXGr. jbordio heart): the opening or the 
pan of the sunnach around the opening. The cardiac opening 
(o^um cardiacum) is the opening of the esophagus into the 
stomach. The cardiac part 0>ars c^iaca) is die pCMiion (tf die 
stomach around the esoi^gus. It is the **flxed” point (doesn't 
move) of the stomach. Do not ccmfuse it with the cardiac gland 
region which may Of not oxreqiond ui this location in the 
different species. The fundic and pylmic gland regions ctf the 
stomach mucosa also don't necessarily correspond to the external 
fundic and pyltxic regions. 

4. Fundus (L. bottom); the blind, expanded portion of the stc»n- 
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Gastric diverticuliiin 


7< Blind sac 
(horse only) 


Fig. V-100 - Pig 
• Stomach 


Fig. V-98 - Horse 
- Stomach 


8. Folded margin 
(margo pllcatns) 

Fig. V-99 - Horse 
stomach opened 


’s Isdadfi. immediately adjacent to the cardia. It is often Oiled 
with gas that can be seen in radiogrq)hs. 

S. Body (coipus): the largest part of the stomach, extendina from 
the cardia to the pyloric part 

i. PyloniK (py-LOR-us) (G. pyloros, gatekeeper): the distal 
opening of the stomach, surrounded by a strong band of circular 
muscle. OTd through which the stomach comems are emptied into 
the di^num. This ^rm is variously used to mean the pyloric 
part of the aomach, Jiyloric antrum, pyloric canal, pykaic open¬ 
ing and pyloric ^riuKter. 

• pyloric part the portion of the Stomach distal to 

• Pyloric anlrani: the wide proximal part (rf the pyloic part 

• l^loric canat dto narrow distal passage surrounded by a siioiia 

muscular band (sphincta-). _ ' 

SPEaSS DIFFER^CES 

HORSE: a simple composite anmft fh. 

•^BHnd sac (saccus cecus): the extensive fundus of the 

^^*<>o^linedtori»ngbndalarRuicosa.hom(dogousto 
the foitsiDinach <rfniiiiunan& 


• 8. Folded margin or margo plicatus: the grossly visible, 
internal, irregular, raised line separating the stomach’s 
nonglanduJar and glandular portions in the horse. 

PIG: a simple composite stomach with a small nonglandular 
pert around the cardia. 

* 

• 9. Gastric diverticulum (diverticulum vemricuU): the ex- 
tensioD of the pig’s fundus. 

• Torus pyloricBs: the round swelling of the pylwus in the 

lumeti of the pykmc canal» al50 pr^m in the ruminants. 

CARNIVORES! a simple glandule suxnach. 

RUMINANTS: a co^^llex composite stomach consisdng trf 
four compartments (see pg. 270). 

CLINICAL ' ^ Y . 

' ;X ' vs , • « 

Icteric steimsi&* ccmsDicticm ^ the pyloric tanal in d^- 

ydres.'^serosaaiid muscular lay^ ^not dto muco^)^ 
te : (si^ucc^ myotomn^ to the i^lom 


ifdr of die 




' *. >;X?- 
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Fig. V-101 - Ox - Stomach - rt. lat. surface 


3. Omasum 


Esophagus 


2. Reticulum 


4. Abomasum ^Pyloric part of abomasum 

b. CmkI. groove 

c. Access^ groove 

d. Rl longitudinal groove 

e. Caudodors. Idind sk 

f. Caudoventr. blind sac 

ruminant STOMACH: acomplex,composite stomach con 

^stogof four compartnamte. The Om^ecompm 

ments, f^stomach (proventiiculusXihc rumen, reticulum^ 
on^) are nonglandular and lined with stratified squamou 
epithehum. distal companment. the abomasum, is^ gian 


g. Dors, sac 

h. Ventr. sac 

i. Ruminal recess (V-92) 

j. Crarusac 

k* Ll longiiudinai grbov< 
1. Crart eioove 


grooves (dors 


A ventr.) 

n. Insula ruminis 

o, Ruminoreticular 


Ventral sac (h); the Iowct part of the rumen. 

• Rumenal recess or recessus ruminis (i): the cranial end of the 
ventral sac. 


Atrium or cranial sacO): the ventral paitofihe rumenVbetwecn 
the cranial piUar and the ruminoreticular fold. 

2. RETICULUM (re-TIK-yoo-lum); the most cranial compait- 
mem of the ruminant stomach, located on the median plane 
against the diaphragm. 

3. OMASUM (oh’MAY-sum): the spherical compartment cau¬ 
dal to the reticulum. 

4. ABOMASUM (ab’oh-MAY-sum): the elongated “true stom¬ 
ach” lined by glandular tissue, located on the right side in contact 
with the ventral abdominal wall. 


-uic uugesi oi me tour compartments 

fi^g m^ of the abdomen’s left half, nie rumen is di3 into 
dorsal and ventral sacs by right and left longitudinal grooves and 
cranial and caudal grooves. The niraen is a fermentation vat for 
microorgamsms to break down cellulose into meiaboUzable 

ing the other organs to the right side. ^ 

Grooves: the external depressions in the rumen (longitudinal 
cranial^ caudal and coronary). ’ 

Dorsal sac (g): the upper pan of the rumen. 
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Fig. V-102 - Ox - Stomach - It. lat. side 

Spleen 



4. Abomasum 


CLINICAL 


Displaced abomasum: the relocation of the abomasum to the 
right (RDA) or left (LDA) causing dtstiitbatices in digestkm 
that may be life threatening. The abomasum may be reposi¬ 
tioned tmd sutured in the correct position. 

» , A* 

* passes onto 

op Its left Side to become positibned between the rumen and the 

teft abdominal wail. Auscultation and percussion of an LDA 

will reve^ abnonnal gas sounds. 

Rumen palpation: the steady pressure against the left para- 
iumbar fossa to feel the contractions of the rumen, which 
twrmaUy occur 2-3 times per minute. 

^mach tube: a long tube passed through the mouth and down 
eso{Aagus into Uie rumen to release gas. If a stomach tube 
tails, then a trocar can be used to relieve gas build up. 

l^arization: thepiacementof a hollow tube (trocar) through 

the leftparalumbar fossa and rumen wall to release gas from the 
rumen. 


‘‘Hardware disease*’: acommon term for traumatic ret^itis 
caused by perforation of the reticular wall by a shaip dbj^ 
Di« to its weight, metal entering the caidia falls into the 

fcticulum. Ncxmal ccmtraction can force the metal tiirou^ the 

r^cular wall and into other structures (comnumly the li^' 
occasionally the pericardium). Often a magnet is placedm thb ^ 
reticulum to gather “hardware” and prevent migration; " 

Rumenotomy: the surgical opening of the rumen. Tbis 6 iiboe 
Uuou^ tire left paralumbar fossa and dmsal sac of the rtim^ 
If performed to relieve "hardware disease", the reticulum cm 
be found by palpating along the dorsal wall of the rumen mtitil 
the leticulurn is reached. The crai:ial sac can be diffeiehtii^ 
frcMn the reticulum by its absence of a "hmicy comb" miict^ 

Rumenal fistula: a permanent opening of the nuDCn i6 the 
outside used to study rumen physiology. The left paidUra^ 
fossa and the (kxsal sac of the nimm are (^ned. the ed^ tif 
the opening of the dorsal sac of the rumen are sutured ID the 
edges of the paralumbar skin incision, and a remoVable;^tifi' 
cial plug is left in place. . : : 
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Fig. V-103 - Ox - Stomach, reticulum & rumen opened 


INTERIOR • RUMINANT STOMACH 

1. RUMEN: the interior the rumen has pillars representing the 
exterior grooves. Many papillae (peg>like mucosal projections) 
give the surface a ‘‘{Mie rug” ^ipearance. 

• Pillars the bitemai rqxesentations of the external grooves 
(longitudinal, cranial, caudtd and coronary). The intralumenal 
opening (ostium) is between the dorsal and ventral sac fnmed by 
the longitudinal, cranial, and caudal pillars. 

• Dorsal sac (g): the upper part of the rumen. 

• Ventral sac Qi): the lower part of the rumen. 

Recessus ruminis ^): the cranial end of the ventral s^. 

Atrium or cranial sac (a): the ventral part of Ute rumen 
between the cranial pillar and the ruminoreticular Md. 


2. Cardiac tuning or cardia: the esophageal entrance into 
Uie rumen. Heavy material (grain and m^aO entering the rumen 
usually Calls thi^h the cranial part of die rumen into the 
reticulum, directly below die cardiac opening. 

3. RETICULUM: the interior has a bcmeyCtxnb appearance due 
to its intersecting mucosal crests. 

4. OMASUM; the diird compartment, sonetimes called the 
“Butdiers bible” tx “Bocrit” because of the page appearance of its 
muscular laminae. 

5. Omas^ laminae: Covered with sh(xt papillae, diey ae 
parallel, leaf-like structures projecting into die interior from die 
wall the omasum. 

6. Ruminoreticuiar fold: the inner sqitiHn crxTe^XMiding to the 


ruminant stomach 
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1- Rumen 


10. Gastric groove 


Esophagus 


8. Pylorus 


9. Torus pyloricus 


3. Reticulum 


5. Omasal lamina 


7. Abomasum 


4. Omasum 


a-Crtn.sac(«rium) 

b. Ruminil racest 

c. O'aiL pflif 

4. Rl tmgiiudinal pillar 
e. Caud. pDar 
Caudo^. blind iw 


Fig. V-104 - Ox - Stomach, omasum & abomasum opened 


g. Caudoventr. blind sac 

h. tX)rs.sac 
I Vcotr. sac 

j. Reticular groove 

k. Caud. groove 

L Omasa] groove (V-104) 


m. Abomasal groove 

n. Reticuloomasal opming 

o. Omasoabomasal opening 
P* Velum abomasacum 


M^^ FumiiwetKuIargroovfcltse^^ 

the compartment Uned with glandular mucosa 
to the simj^e stomach irf the canuv<m. 

Pyloms: Ibepartof the abomasum opening into the duodenum. 

pytorfew: a round el^ into the 

Wtonc Ctfial; similar to the pig. 


GROOVE: the channel through the stomach 

Its curvature, found in all the domeslro 

^ p«atcst importance in suckling ruminants. Sucklmc with 
the ^ ^P* groove to close. Hiis Anns a 

tube ^ the cardiac opening to the abomasum. TTnoogh this tube 

nuik bjpasses the nanen, reticulum and omasum to empty di- 
tcctly mto the abomasum. This reflex disappeais in the adult, 
exeqx in reqxmse to some liquid The gastric groove is 

^^inrothereiiculargroovc(csophageahmilk 

“nasal groove 0) mid the abomasal groove (m). 


273 


SMALL INTESTINE 


425 -Abdomen-275 



1. Duodenum 


Root of mesentery 


A. Cacum 

B. Aseandins colon 

C. Trantvono colon 

D. Descending colon 

E. Rectum (not shown on dog) 

e. Descending duodenum 

b. Ceud. Qexure 

c. Ascending duodenum 

d. Duodenojejunal flexure 

e. Rt. horn of uterus 

f. Urinary bladder 

g. Rectus abdominis m. 

h. Xiphoid cartilage 

i. Liver 

j. Stomach 

k. Spleen 


3. Ileum 


Rg. V-105 - Dog - Abdominal 
viscera, jejunum & greater 
(Hnentum removed 


SMALL INTE^STINE: theprincipalsiteofdigcstioQandabsorp- (d), the jejunum runs venirally and caudally, forming many cods 
Uon, extending from the pylorus of the stomach to the large and kx^ and occupying the ventral abdominal cavity. The 
intestine and divided into duodenum, jejunum and ileum. jejunum has a long mesentery, allowing great range of motion. 


1. DUODENUM (dyoo’-OD-e-num or dyoo-oh-DEE-num) (L. 
duodeni, twelve): receives ingesta frcKn the stomach. 

• Cranial part extends cranially from the pylorus. It then turns 
caudally at the cranial duodenal flexure. 

• Descending duodenum (a): continues caudally on the abdo- 

men’sagbtside,incontact with tberightabdoroinalwall.The bile 

and pancreatic ducts empty into the descoKling duodenum. 

■ CiUKlal flexure (b): the bend where the descending duodenum 
beccMnes the ascending duodenum (c). 

• Ascendbg duodenum: travels oh the right side of the root of the 
mesenteiy (pg. 284) and terminates in the duodenoj^unal flexure 
(d). Hie dnodenoroltc l^ament connects the clidal flexure of 
the duodenum and the ascoiding duod^um to the descending 
colon. 

2. JEJUNUM (je-JOO-num) (}^.jejunus, empty): the longest part 
of the small intestine. Beginning at the duodenojejunal flexure 


3. ILEUM (IL-ee-um) 0^. rolled up, twisted): the short, terminal 
pcxtion of the small intestine. It is indi^guishable grossly flora 
the jejunum. Arbitrarily, it can be said to start at die end of the 
ileocecal fold (cmnecting p^itoneum between the ileum and 
colon) or end of the antimesenteric Oeal stay. It entries into the 
large intestine. 

SPEaES DIFFERENCES 

Small intestines: grossly similar in all^ domestic species. 

Sigmoid loop: the "s" sh^ied curve of the craiial pant of the 
duodenum in the horse, ruminant and pig. It is located against 
the visceral side of the liv». 

Duod^ial ampulla: the dilated cranial part of the horse's 
duodenum. 

Flange of the bovine small intestine: Ae part of the small 
intestine wiA the longest mes^tery. Tbei»oximal and middle 
parts of the jejunum have a Aort mesentery. The flange. 
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mesentery 


Horse - Intestines (schematic) 


Root of mesentery 


Fig. V-107 “Ox - Intestines (schematic) 


2. Jejunum 


3. Ileum 


con^Ungofthe distal endofthejejunum and dieproximal end 

Ileum, has a long mesentery, thus, great mobility. The 

nmunants have a proximal convtrfuted part and a distal straidit 

pin to their ileum. 

Peocecal opening - into the cecum of the hor^ 

DeocoUc opening ■ into the ascending colon of camivnr^ an n 

Mii ittteSoflieconadgihenBninanitohavganilTOcgcoc o lic 

opening (a T* junction into cecum and ascending colon). 
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LARGE INTESTINE: the cecum, colon, rectum and anal canal. 
It extends fitom the ileum u> the anus, and functions to dehydrate 
fecal contents by absorbing water. 

1. CECUM (SEE-kum) (L. coccus, blind): theblinddiveiticuliun 
at the beginning rtf the colon. 

2. Cecocrrfic orifke: the (^)Ming from the cecum into the colrm. 

Ileocecal (il’-ee-oh*SEE-kal) fold: the fold of ccmnecting perito* 
neum between the cecum and the ileum. 

COLON (KOH-lon) (G. kobs, la^e intestine, hollow): ascend¬ 
ing, transverse and descending segments of the large intestine 
fixed in the dorsal abdomen by a short mesentery. 

3. Ascending colon: the first part of the colrxi. In the carnivores, 
it is the right colon, extending cranially on the right side of the 
dorsal abdomm, medial to the descending duodenum. 

4. Ileocolic orifice: the ileal opening into the colon, except in the 
horse. 

5. Transverse colon: the middle colon arching cranially around 
the mesenteric root frrxn right in all domestic species. 

6. Descending colon: the longest segment of the large intestine. 
Itextends from the transversecoirm caudally ontheleftsideofthe 
dors£d abdomen to the pelvic inlet it continues without 
demarcation as the rectum. 

7. Rectum (REK-tum) (L. rectus, straight): the lar^ intestine 
within the pelvic cavity, extending from the descending colon to 
the anal canal. 

Anal canal: the short termination of the alimentary canal, open¬ 
ing to the exterior.as the anus. 

S. Anus (L. ring): the external (^jehing of the intestine. 

i 

• * * 
r. **. 


SPEHES DIFFERENCES 

Ascrading o^: most species differences of the large 
intestine are due to modificatioo of the ascending colon. 


• CamivtM^: have a short, strai^t ascending colon. 

• Pig and ruminants: forms a cml, the qnral colon. 


Horse: fcmns a double bOTseshoe-sh^ied 1( 


Cecum: located on the abdonten’s right side, except in the 
pig, where it is ou the left 


Openings into the cecum: the bofse has two q)enings of the 
cecum, the Uiocecal and cecocdk. The other domestic spt- 
cies have the cecocolic cq>ening; while the ileum opens into 
the colon by the ileocdk (^)ening. 


Anal sacs: pouches located between the inner smooth and 
outer striated sphincter muscles of the carnivore's anus (ctus 
as well as dogs). The aital sacs open into the anal canal at 
positicms comparable to 4 and 8 o’clock. 


Bands (teniae): the smooth muscle l»nds on the horse and 
pig cecum, tite hcMse'scoton and pan of the jug’s ascending 
colon. These bands cause the sacculations (haustra) of the gut 
wall. 


Rectal ampulla (c): the dilated terminal ptut of the recuim in 
the iKuse. dog and ox. 


r 

4 ^ 

s 


s*:'s . 


CLINICAL V.’ .. ' * ,, x/Jr.T.;: '.J' , 

Anal »cs: their ducts can become plugg^ cad»n| 
discofhfoit (scooting). They may become infected '\ 

Uyjrtgxure'toibeout^de. .:} 

• 

.;'V 

Rectd prolapse: the prdtrusiDn of ihe^imef 
rectomthiou^ the anus.' . 

. . . . I'C';'*.* •i.X-.yWs. 
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7. Kectum 


1. Cecum 


3. Ascending colon 


5. Traosverse colon 

A 


Fig. V-109 - Dog - Ileocecal junction 


8, Anus 


B. Skomsch 
B* Fuodui 
B* Body 
B** Pylom 


P* 2>iiod«QoJ«juzitl fl«xur« 
O, Jejunum 
B« Osum 
!• Bepcscftl 


4. Ileocolic orifice 


3. Ascending colon 


Fig. V-108 - Dog - Intestines 


®^sc«iidinf deuod«Qum 

Csud. fkxure 
Asecndinf doodsnuA 


s. Rt. c^c flour* 
b. Lt. c^c flocur* 

e* Annuli* of rsetum 


Fig. V-lio - Dog - Ileocecal junction, 
ileum & colon opened * 


HORSE - LARGE INTESTINE 


Abdomen-279 , 


CECUM: a huge, ccmma-shaped structure occupyii^ mudi of 
the right abdominal cavity. It consists of a base, bi^y and 

• 1. Base: the bulbous beginning of the cecum in the right 
paialumbar fc^sa. 

• 2. Body: the crndnuation of the base cranially along the right 
wall and floor of the abdominal cavity. 

• 3. Apex: the tapered end of the cecum cm the flocM’ of the 
abdcHninal cavity, caudal to the xiphoid cartilage. The ventral 
cdon wr^s around it 

4. Ileocecal opening: the ileal opening into the base of the cecum. 
In the other domestic species, the ileum opens into the cokm. 

5. Cecoccdk opening: the caning at the base of the cecum to the 
ascending colcm. 

COLON: a highly modiHed structure with great cjqiacity in the 
horse. 

Ascending colon: due to its size, also called the great colon. 
Imagine the generalized short ascending colon grasped in its 
middle and stretched out The formed loq) then is folded on itself. 
This gives the double hcnseshoe loop of the horse’s ascending 
colon. The two loops lie cm top of each other, with the front of the 
loops toward the di^hragm, and the turn betwe«] the two loops 
at the pelvic inlet. T^ di^erent portions of the ascending colcm 
listed as they receive food are - right ventral colcm - sternal 
flexure - left ventral colon - pelvic flexure - left dorsal colon - 
diaphragmatic flexure and right dorsal colon. 

• 6. Right ventral colon: the beginning of the ascending colon at 
the cecocolic q}ening and extending cranially on the right ab¬ 
dominal floor to the stemuih. 

• 7. Sternal flexure: the connection between the right and left 
ventral colons curving around the apex of the cecum. 

• 8. Left ventral colon: the continuation of the sternal flexure that 
ends in the pelvic flexure. 

• 9. Pelvic flexure: the connection of the left ventral and left dorsal 
colons in the left paralumbar fossa, near the pelvic inlet. 

• 10. Left dorsal colon: the ccmtinuation the pelvic flexure 
cranially on top of the left ventral colon, and against the left 
abdominal wall. 

> 11. Diaphragmatic flexure: the continuation of the left dorsal 
colon on tq) of the sternal flexure. 

• 12. Right dorsal colon: thegr^tly expandedcominuationof the 
diaphragmatic flexure caudally to the transverse colon. The 
ampullacoli ("stomach-like" dilatation) is iheexpanded terminal 
portion of the right dorsal colon. 

13. Transverse colon: the segment of colon curving from right to 


lefl cranial to the root of the mesentery. 

14.Descendingcolon: thecontinuationoftbetransvasecolonto ^ 
the rectum. Smaller than the ascending ccrion, die descending 
ctdon is called the smaD coltm. Com|»red to the other domestic 
q)ecies, the horse’s descending coltm is long with a long mesoco¬ 
lon, allowing it a wide range of motion. 

RECTUM: ihetmninalpartt^theintestineslocatedinthepelvic 
cavity. Inthehorse,asinthedogandQx,ithasaterminaldilaticm, 
the rectal ampulla. 

Mesocolon: the connecting peritoneum arising frcmi the abdomi¬ 
nal roof artd extending betwe^ the dorsal and ventral colons. 

Bands er teniae (TEE-nee ah) sin. tenia (L. "a flat band"): the 
vffliable number of longitudinal smo^ muscle cords on the 
cecum and the diffoent segments of the coton. Some of these are 
hidden in die mesentery attached to the diflerent segments. Oi the 
v^tral colon there are two bands in the mesocolon and two free 
bands. The band on the pelvic flexure and the Idft dcxsal colon is 
in the mesocolcxi. One of the bands of the right dorsal colon is in 
the mesocolon and two are free, llie small colon has a mesocolic 
and a free band. The cecocolic fold connects the right ventral 
colon to the lateral band of the cecum. The ileocecal fold connects 
the ileum to the dorsal band of the cecum. 

Sacculations or haustra: the series of pouches in the walls of the 
cecum and ventral colon formed by the bands of these intestinal 
segments. 

CLINICAL ' ^ I 

Bands artd segment identifleation: the teniae are used to 
distinguish b^ween piuts of the large intestine and, indi¬ 
rectly, the small intesdrie. The most significant segments to 
be differentiated are the descending colon (two bands), the 
pelvic flexure (erne band) and the small intesdne (no bands). 

These need to be distinguished because of their similar size 
and because they are all located in the left paralumbar fossa. 

Impaction: tightly wedged intestinal contents so as to be 
immovable. In the horse, the cecum, pelvic flexure, and right 
dorsal colcm are most likely to bwcmie impacted due to 
diameter changes from large to small. Common impactiem 
sites: 

• Pelvic flexure 

• Cecum 

• Transverse colon 

Volvulus: twisting of the intestine. The start of the right 
vOTtral colcm is connected to the base of the cecum and the 
end of the right dorsal colon is attached to the transverse 
colon. The rest of the ascending colon is free to move and 
possibly twist on itself. These usually can be diagnosed by 
rectal palpation. 
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7. Sternal flexure 



11. Diaphragmatic flexu 


Horse - Large intestine 


A. Ileum 


6. Rt. ventr.J^olon 


12. Rt. dor$.;Xoloii 


ventr. colon 


10. Lf. dors, colon 


Cecum 


9. Pelvic flexure' 14 . Descending colon 


number of bands on 

HORSE INTESTINES 


Saail intestine q 

Cecum and ventr. colon includina 4 
sternal flexure 

Nlric flexure I 

Ltdors. colon I 

^t. dors.coIon 3 

^•nll colon t 




4. Ileocecal opening 


1.Cecum 
(base) 


5. Cecocolic 
opening 


6. Rt. ventr 
colon 


Fig. V-114 - Horse - Cecum & ventr. colon 

opened • rt side 
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9. Anus 


1. Cecum 


1. CECUM‘OX: the Sarge.blindtubeextendingcaudally from 
the ileocecocolic junction on the right side of the mesentery. 

COLON - OX 

Ascending colon: the part of the large intestine divided into 
proximal, spiral and distal loops. 

• 2. Proximal loop: the S*shiq)ed locq) conUnuing the cecum 
cranially. It doubles back caudally on the right side of the 
mesentery, and then cranially on the left sideof the mesentery 
to continue as die qural loop. 

• 3. Spiral loop: the segm^trolled upon itself, forming a flat 
disc attached to the left side of the mesentery. Usually two 
centripetal turns (a) q)iral toward the centr^ flexure: Two 
centrifugal turns (b) ^iral away from the central flexure and 
conUnue as the di^ loop. 

A 

Sheep and goat: the last cenuifugal coil separates from the 
. spiral loop and passes in the greater mesentery very near the 


jejunal coils before continuing as the distal loop. 

• 4. Distal loop: U-shaped, it runs flrst caudally on the left side 
of the mesentery, and th«i cranially on the right side of the 
mesentery to become the transverse colon. It is attached high 
in the abdomen with the transverse colon and start of the 
descending coltm. 

5. Transverse colon: arches from right to left in flont of the 
mesenteric root to become descending colon. 

6. Descmding ad(»: the continuation of the transverse colon 
caudtdly on the abdomen's left side next to the ascending 
duodenum. 

• 7. Sigmoid flexure: the region of the descending colon with 
a Icmg mesoctritH) hanging down into the abdomen; it allows 
great range of motion during rectal palpation. 

8.RECTUM: thetxmtinu^kmofdiedescendingcolon into the 
pelvic cavity to tenninate in the anal canal and anus (9). 
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3. Rectum 


6. Descending colon 

/ D __ 


4. Dist. loop 


5. Transverse colon 


2. Prox. loop 


7. Sigmoid flexure 


3. Spiral loop 


A. Pyloric part of atomach 

B. DeKea<^g duodaouin 

C. Caud. flexure 

D. Ascending duodeoum 
£. Duodenojejunal flecure 
P. Jejunum 

G. fleum 


a. Centripetal tuma 

b. Centrifugal tuma 


Fig. V-115 - Ox - Intestines (schematic) 
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4 
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A. Pyloric par* of ftottiach 

B. D«ic«adinf duodenum 

C. Gaud, flexure 

D. Aittendlng duodenum 

O. Ueum Centrifugal turn* 

e. Rectal ampulla 


5. Rectum 


4* Descending colon 


1* Cecum 


3. Transverse 
colon 


Fig. V-114 - Pig . Intestines (schematic) 
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SEP OUS MEMBRANE or SEROSA: a thin continuous mem¬ 
brane lining the closed cavity of the body and covering the 
cavity’s organs. The serosa consists of a layer of mesoiheiium* 
backed by connective tissue. The serosa secretes a lubricating 
fluid, allowing movement of the organs without frictitm. The 
serous membranes of the abdominal and thoracic cavities are the 
peritoneum and pleura respectively. 


Pai ietai (pa-RY-e-tal) serosa: lines a cavity wall, intimately. 

Visceral serosa: invests the wgans within a cavity. 

Connecting serosa: the two layers of serosa uniting parietal and 
visceral serosal layers or two visceral serosal layers. 

PERITONEUM (per*i-toh-NEE-um): the serosa lining the ab¬ 
domen and covering its organs. It consists ofparietal and visceral 
peritoneum thatareconiinuousai folds of connecting peritoneum. 

A. Parietal peritoneum: the serosa lining the inner wall of the 
abdominal, pelvic and scrotal cavities. 

B. Visceral peritoneum: the serosa covering the organs of the 
abdominal and pelvic cavities. 

C. Connecting peritoneum: the double-layered serosa connect¬ 
ing parietal and visceral peritoneum, or between visc^al perito¬ 
neum. It includes the mesenteries, omentum, ligamems and folds. 

1. Mesenteries: see pg. 284 

2. Omentum: see pg. 286 

Ligaments: connecting peritoneum between visceral peritoneum 
surrounding some wgans and parietal peritoneum, or betweCT 
visceral peritoneum of two organs. 

♦ 3. Ligaments of the liver: the cwineciing peritoneum (right and 
left triangular and ccwonary ligaments) between the liver and 
diaphragm. 

Falciform ligament a fold of connecting peritoneum extending 
from the liver to the ventral abdominal wall as far caudally as the 
umbilicus. In young animals the round ligament of the liver, the 
remnant of the fetal umbilical vein, is found in the free edge of the 
falciform ligament 

Ligaments of the urinary bladder (Fig. VIl-10): the connecting 
peritoneum (median and lateral ligaments) between the bladder 
and pelvic wall. 


*Mesothe]iuni:aIayeTofceIIsderived from mesoderm that lines lltebody 

cavities of the embryo. In the aduh, it forms the epithelium of all serous 
membranes. 


4. FOLD; a connecting peritoneum between two visceral organs 
(e.g., ileocecal fold). 

D. PERITONEAL CAVITY: the potential space between the 
parietal and visceral peritoneum. This potential cavity contains 
no organs, only a small amount of lubricating fluid. Entirely 
closed in the m^e, it is open in the female at the Nominal end 
of the oviduct This opening leads to the outside of the body caviar 
through the urogenital tract. The ovarian bursa (pg. 348) and 

omental bursa ^g.286)are subdivisions of the poitoneal cavity. 

The vaginal cavity (pg. 362) of the spermatk: cord is a diverticu¬ 
lum of the peritoneal cavity. 

Pouches of the peritoneal cavity; formed by the caudal reflec¬ 
tion of the peritoneum between organs in the pelvic cavity. 

• Rectogenital pouch (a): the reflection of the peritoneal cavity 
between die rectum and the reproductive organs. 

- Pararectal fossa (b); the part of the rectogenital pouch on 
either side of the rectum. 

• Vesicogenital pouch (c): the reflection of the peritoned cavity 
between the urinary bladder and the internal genitalia. 

• Vesicopubic pouch (d): the reflecti«i of the peritoneal cavi^ 
between the ventral wall of the pelvic cavity (pubis of the ossa 
coxarum) and the urinary bladder. 

E, Retroperitoneal (re’-troh-per-i-t(rfi-NEE-aI): the term used 

for a structure between the peritoneum and cavity wall, thus, ^ 
having no connecting periumeum (e.g. kidneys). It also applies 
to the pwtion of the pelvic organs not covered by peritoneum. 


CLINICAL 


Peritonitis (per’-i-toh-NY-tis): inflammation of the perito¬ 
neum. 


4 
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^*8’ ^"^04 - Ox - Abuojiiinal peritoneum 



(schematic) • caud. section 


I. Mesentery 


B. Visceral 
peritoneum 


•iAi * »S ' 


C. Connecting peritoneum 


3. Lig. of the liver 


2. Omentum 
(Lesser) 


D. Peritoneal cavity 


A« Parietal peritoneum 


£. Retroperitoneal 


2, Omentum 
(Greater) 




2. Omentum (Lesser) 


^ pouch 

a Pmr«ct&l fo«s» 

^ ^••Kogeaifcal pouch 
C Vocicopubic pouch 
o Abdozninal wall 


ff. Rumen m. Lumbar i 

h. Rectum n. Kidney 

I. OteniB o. Liver 

j. Urinary bladder p. Intestines 

k. Diaphragm 

l. Lung 


Fig. V-n6 - Ox - Abdominal 
(schematic) - met 
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1. Mesoduodenum 



5. Ascending mesocolon 


f 

3. Mesojejunum 


5. Descending mesocolon 

6. Mesorectum 


2. Root of mesentery 
Transverse mesocolon 
1. Mesoduodenum 


e 

4. lleocecai fold 

b • 



Fig. V-117 - Hof/e ■ Intestines (schematic) - rt. view 



MESETiTERIES (MEZ-en-ter-eez): atypeoP9nn«=tingpgmg- 
neum fet^eeh the intestinal and reproduct’® tracts to the ab- 
dominJ wall. They are the expansive, cpible-layered serosal 
folds between the visceral pwitoneum the panetal pento* 
neuro They contain the blood vessels ytnphaiics and nerves 
supplying their respective organs. Thf®te named according to 
ihe organs they suspend by adding the'^nie of the oigui to meso- 
(mesoduodenum, me$oileom, mcsoolon, etc.). The “broad liga¬ 
ment" (mesovarian, m&ometnmi etc.) is described in thb ch^ 
ter on reproduction (pg. i48) 


1. Mesoduodenum: the eitoneal fold su^nding the duode¬ 
num from die dorsal bod' 'ah. The descending mesoduodenum 


encloses the right lobe of the pancreas. 


Duodenocolic ligament (k); a peritoneal fold connecting the 
ascending duodenum to the deseeding colon. 


2. Root of the mesent^y: the narrow attachment of the long 
mesojejunum and mesoileum to the dorsal wall of the abdominal 
cavity. Located at the level ctf the second lumbar vertetaa, it is 
Ihidr because it contains the cranial mesenteric artery, intestinal 
lymphatics, and the mesentoic plexus of autonomic n^es. It is 
continuous toward the mouth (o^ with the mesoduodenum and 
away from the mouth (aboratO with the mesocolon. 


• ^ 
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Dticending duodenum 
» ^endinj duodenum 
€• J«junuzn 
d. Oeiim 
•• Cecum 

t Amending colon 
( Tr&nflvene colon 
^ Descending colon 
Kectum 
Pyloric part 
t Duodenocolic Ug. 


Fig, V-118 - Ox - Intestines (schematic) - rt. 


view 


iMesojejunum and mesoneiun; the continuation of the 
■oo^enum that is very long and wide to srqqwrt the jejunum 


Ileo cecal fold: a fold of connecting p»it(»eum between Uu 
ran and cecum. The jejunum and ileum are grossly indistin 
^shable. Use the proximal extent of this fold to roughly deter 
■■cthe bcgjruung of the ileum. The imximal end of th< 
ranesentmc ileal artery can also be used to roughly deteimiiK 
■t jmction of the ileum and jejunum. 


^Mwowlon: the serosal fold suspending the colon. It can be 
raw into ascending, transvwse and descending mesocolons. 

^ shew mesentery susprading therectum fiom 
, « dorsal wall of the pelvic cavity. 


SPECIES DIFFERENCES 

Bo^ne mesentery; shon when compared to other species. 
This makes extCTiaizing parts of the intestine difficult. The 
mesentery in young calves and emaciated adults is filled with 
which, dumg surgery, obscures parts lying deep to them. 
Tjc mesenteries of the ascwiding du^enum, the distal loop of 
the ascending colon, the transverse colon and the cra nial pan 
of the descending colon are fused together into a "conjoined 
Wdon . The "conjoined t«idon” anchws these structures 
high in the abdomen, making them difficult to distinguish 
nom each other. 

Bovine " flange": the most mobile part of the small intestine 
due to its long mesentery. It ctxisisis of the distal part of the 
jejunum and the proximal part of the ileum. 


285 



OMENTUft/! 


6. Omental vestibule 


I. Lesser omentum 
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Fig. V-n9 - Dog - Abdominal peritoneum 
- med. section (schematic) 









♦ ♦ • * * * 


* • * * 


1 \ \ Caud. recess of / 

■‘'***''*’^ \ \ omental bursa 

- :...--...^_x. ^ 1 ^ Omental bursa 

G 1 \ 

Supf. Uaf Deep leaf 

2. Greater omentum 

double-layered ronnecting'^Sitoneui^wi^ s^SLd ^ pancreas between its peritoneal layers 

abdominal organs or abdominal wall. ... 

* C T^Ctn'mnr^ni/^ ... 


omentum: connects the tessercurvaturcof thestomach 
and fust pan of the duodeniun to the porta of the liver It is 
coounuousaborad(away from themouth) with themesotfijodenum 


uastropnrenic Ugamenc connects the stomach to the diaphrag* 
Gastrosplenic ligament: connects the stom^h to the spkei. 
Phrenicosplcnic ligament connects the ^leen to the diaphi^ 


-aa^ucuu VUHUC^ UK SPlCefl tO tM diaphwy 

iS'ui^vT” two lea«. of 

me uvcr. the omentum and the structures to which they attach. U « 

• Hepatoduodenal ligament that portion of the lesser omentum ® peritoneal cavity. 

connecting the livo^ to the duodenum a f\— 

4.(^ental(eplploic)ft>ramen: the opening between the geoea 

2. Greater omentum: connects the greater curvature of the <>oraaIly ■ 

stomach to the dorsal abdominal wall. Greatly cloneated in the ^ ade of abdominal cavity between the caudal w 

d^ theater omentum folds over itself. mresuS in a 

and a superficial leaf (four layers of peritoneum) between^ ” ^ ^ ® between these two vessels, 

viscera and ventral abdominal wall. ^ ^ , 

6. Omental vestibule: the cranial part of the omental bursa. TW 

• Su^Kial leaf: extends from the stomach caudallv to the vesUbule. 

pelvKinletwhereitreflectsandretumscraniallyasihedeailcaf s ^ u 

y-iineoe^icat. 5. Cai^ recess of the omental bursa: the caudal pan of 
•Deepleafiatiachcstethedorsalabdonunalwallandcontainsihe ^*®"**®* between the two leaves of the greater omentw 
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Greater curvature 
of stomach 


Supf. leaf of 
greater omentum 


n P«it«i*iun F. 

B. VMctral pcntoowim G. Fftleiibnt 

H. Li*, (core 
ConnoetincptritoMum onivcr 

• I. u*. (modi 

S-MMoeokm uriniyWi 


b. Liv«f 

c. Kidney (retro* 
peritoneeJ) 

d. StMiech 

•. Ptacrees 


f. Trentvene colon 
f • iejunum 
h. Rectum 
i* Uterue 

j. Urinary bladder 

k. Parerectel foaea 


L Reel >g«nital pouch 

m. Veeicofenit^ pouch 

n. Vetieopubk pouch 

o. Si^een (V-IJO) 

p. Xiphoid cartilage 

q. Deeeendiof duodenum 



V-120 - Dog • Abdominal 
wall removed 
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Fig. V-121 - H<H‘se - Omentum 
- cranial view 


SPECIES DIFFERENCES 

Greater omentum: as described above for animals with simple 
stomachs such as the carnivores, pig and horse. The ruminant, 
having several stomach compartments, has a different arfange- 
meni (pg. 290). 


CLINICAL 


.. ■/:.*%. -. ■ . 
AX.v>:> Y«*' 




Peritoneum: should not be sutured sqnrately when cl^ng ah 
abdominal incision (laparotomy). It can be included m odte 
sutured layers. The 1^ trauma to the^toneum.iKfcbi^ir the 


closure. 




:s* 






Intestinal herniation or enfrapi^i^ot through the oiriieitttd 
(epiploic) foramen: rare. 
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1. Greater 



4. Omental foramen 


3. Omental bursa 


omentum 


Fig. V-122 - Horse - Omentum & epiploic foramen, 

transverse colon removed 


Pancreas 


Kt* don. colon 
colon 

Onctndi&f colon 
Lt. kidney 
0. S^otn 
f. Pftleifonn Uf. 
f > Body ci ctanoch 
b. Ltifti curvntun 
i* Gnmtor eurvehiro 
j* Pylonit 
k. Cnn. duodtnuin 
L Occeondin^ duodenum 


Transverse 
[ colon 


m. Liver 

n. Pencreae 

o. m. kidney 

p. Ureter 

q. Aorta 

r. Gaud, vena cava 
e. Portal v. 

t. Diaphragm 

u« 4tb lumbar vertebra 


W 

4 


Stomach 




T» Rt. triangular lig. ^ 

of liver Greater curvature 

of stomach 


Fig. V-123 - Horse - Line of attachment of greater omentum 
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3. Supf. leaf 


f^nsA, 



A. Visceral peritoneum 
C. Mesoduodenum 

B. Parietai peritoneum 


4. Deep leaf 


8. Supraomental recess 


5. Caud. recess of omental bursa 


Fig. V-124 - Ox - Abdominal cavity - cross section 
at 3rd lumbar vertebra (schematic) 


OMENTUM - RUMINANT: die omenia of the ruminants, 
because of their complex stomachs, are arranged differendy than 
animals with simple stomachs. 

1. Lr^er omentum: die connecting peritoneum between the liver 
and the. tmasum, the lesser curvature of the abomasum, and the 
cranial tuodenum. It covers the right side of the omasum. 

2. Greater omentum: has two leaves as in the other species. The 
superflcial leaf arises from the left sideofthe rumen, and thedeep 
leaf from the right side of the rumen. Both leaves extend ventrally 
and to the right, forming a sling for the iniesdnes to the right of the 
rumen. Botli leaves ascend together along the right abdominal 
wall to attach to the descending duodenum. The two leaves are 
ccxitinuous around the caudal end of the rumen as the caudal edge 
of the greater omentum. 

3. SuperHciai leaf: attaches to the greater curvature of the 
abomasum and the descending duodenum. It extends along the 
ventral abdominal wall to the left side to attach to the left 
longitudinal groove of the rum«i. 

4. Deep leaf: extends from the right longitudinal groove of the 
rumen to the descending duodenum. 

5. Omental bursa: the space, as in the other domestic species, 
between the sup^flcial and deep leaves of tl:e Tester omentum. 


It is divided into a vestibule and a caudal recess. 

b.Oraental (epiploic) foramen: the openingbetweentheomental 

bursa and the general peritoneal cavity. It is medial to the caudate 
l(*e of the liver and between the caudal vena cava and the portal 
vein. 

7. Caudal edge of the greater omentum: the joining of the 
superficial and de^ leaves of the greater omentum at the caudal 
edge of the rumen. The caudal edge is attached on the right to the 
descending duodenum. On the left, it attaches to the caudal groove 
of the rumen where the superficial and deep leaves join. 

8. Supraomental recess: the space above the deep leaf erf the 
greater omentum. It is open caudally and contains the intestines. 


CLINICAL 

Omentum: when opening the right paralumbar fossa of the 
ruminant, the greater omentum ("omental curtain"), the de¬ 
scending duodenum and mesoduodenum only are seen. The 
supwficial and deep leaves of the greater omentum extend 
from the descending duodenum forming a sling under the 
intestines. To visualize the intestines in the supraomental 
recess, grasp the caudal edge of the greater omentum and move 

it cranially like a shower curtain. 

1 _ 
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Fig. V-125 - Ox - Omentum & abdominal viscera - rt. side 
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b 



D. Falciform lig. 



Omental vestibule 


- Ox - Omentum, intestines removed, caudate 
process of liver pulled forward, and windows 
cut in omentum - rt. side 


a. Rumen 

b. Duodenum 
Lt. kidney 

d. Jejunum 

e. Ri. kidney 

t Gaud, lobe of liver 
g. Lhrer 
k« Gall bladder 

i. Abomaeum 

j. Gaud, vena cava 

k. Portal V. 

L Eeopbifue 
m* Reticulum 


V-127 - Ox - Omentum, 
liver removed 
• rt side 

1. Lesser omentam 


tt. Omieum 
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5. Quadrate lobe 


Gall bladder 


vena cava 


Hepatic vv 


Fig. y-128 r Dog - Liver 

- diaphragmatic surface 


6. Caudate lobe 


LIVER (G. hevar): ;Uie largest gland in the body. It is an 
extramural (outside the lumen of the GI tract) digestive gland of 
substantial impcMiance in metabolic. Situated between the ves¬ 
sels draining ^e intestines and the general circulation, the liver 
has niany complex functions, eig., detoxification of drugs and 
toxins, formation and secretion of bile, metabolism of carbohy¬ 
drates and fats, plasma protein production, urea formation, inac¬ 
tivation of polypeptide hormones, and reddction and conjugation 
of adrenal and gonadal steroid hoimones. 

The liver is in the abdominal cavity, abutting the diaphragm. The 
caudtae ja-ocess encloses the crani^ pole of the right kidney in the 
right dorsal abdomen. The stomach and first part of the descend¬ 
ing duodenum lie gainst the livw’s visceral surface. Three 
distinct iandmarits are used to.orient the liver once it is removed 
fiom the body cavity - caudal vena cava, porta, and renal 
impression. 

1. Caudal vena cava: runs through the dorsal portiem of the liver. 


in contact with the diaphragm. 

Visceral surface: the side in contact with the abdominal viscera. 
The right kidney, stomach, duodenum, colon and jejunum prty- 
duce impressions on the liver’s visceral surface when the organ is 
hardened jn situ. 

LOBES and PROCESSES of the LIVER: deep fissures divide 
the liver into four basic lobes, and two processes. The right and 
left lobes may be divided into medial and lateral lobes, depending 
on the species. 

3. Left lobe: lies to the left of the median plane except in the 
ruminants. 

4. Right lobe: lies to the right of the median plane. 

5. Quadrate lobe: located between the right and left lobes and 
ventral to the porta of the liver. 


2. Porta: the area where the vessels and nerves enter the organ cm 
the visceral surface. 

3. Renal impression: the indentation for the right kidney on the 

fiver’s right side. . . ; i . ' 

Diaphragmatic surface (dy-a-fra-MAT-ik): the convex surface 


6. Caudate lobe: located dc^sal to the portaof the iiver,c(msistB^ 

of caudate and papillary processes, llie papillary process (0 is 
the part of the caudle lotte to the left of the median plane lying is 
the lesser curvature of the stomach. The caudate process (h) is the 
most caudal region of the liver. It has a renal impression that cups 
the cranial end of the right kidney in all domestic species, exeqx 
the pig. 
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SPECIES DIFFERENCES: 






Hofse: resembles the camivotes. except the right Inly, k ..n^- 


the i^illarvDn^TOi<!^|^l]lj |. ^|p^> j„thepig.The 

hw^vw IS toca^ obliquely across the diaphragm with the 
left lobe ventral and the n^t lobe dexaaL 


Mr ten tofrg is tliYttlgd- The rumen has moved the liver m ttw» 
Dghlsi* of the abdominal cavity. -Die liver is also rotated, with 

the nght lobe dorsal and the left lobe ventral 


6. Caudate lobe 


v<. 


1. Caud. vena cava 


Hepatic a. 
Portal V. 
y. Lt. lat. 


t 

A. Patciform Ilf. (V«136) 

B. LetMT omentum 

C. Lt. trienguler tig. 

D. Beopbee*^ noteb 

E. Rt. trianfuler lif. 

F. CoroDuy Ug. 

G. Renel impreeiion 


Fig. V-129 - Dog • Liver, in situ 

- visceral surface 


a. Eeophmgus (V*139) 

b. Rt. crue of ^epbnigm 
Coetel pert of diepbregm 

d. Lumber vertebre 

e. Aorte 

f. Sternum 

g. Coetel certilege 
b. Ceudete procew 
i. P^iUlery proeeee 


2. Porta of liver 


Rt. lat. lobe 


4. Rt. lobe 




4?Rt. med. lobe 
Cystic 4uct 


Gall bladder 


Quadrate lobe 
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6". Caudate process 


5. Caud. vena cava 


2. Quadrate lobe 


Fig. V-130 - Horse - Liver, in situ 

- visceral surface 


Horse - Liver 
diaphragmatic surface 


LIVER ATTACHMENTS: The fibrous capsule is ihe strong, 
mainly cofigenous, tissue layer closely investing the liver’s 
surface a/l interior vascular and nwvous elemwits. The liver is 
covered •'ith visceral peritoneum. 

Corojary Ugament of the liver (F): the refieciion of peritoneum 
fromJic diairfiragmaiic surface of the liver onto the diaphragm. 
It f(fms a circular area of reflection (corona means crown, thus, 
itf name) around the caudal vena cava. The coronary lig^ent 
<;omes together in three places to form the two triangular and 
falciform ligaments. 

( 

Right triangular ligament (E); attaches the dorsal part of the 
right lateral lobe to the right crus of the diaphragm. 


Left triangular ligament (C): attaches the dorsal part of the left 
lateral lobe to the left crus and tendinous center of the diaphragm. 

Falciform ligament (L.falx, sickle + forma, form) (A): connects 
the ventral liver to the sternal pan of the diaphragm and ventral 
abdomen. 

Round ligament of the liven contained in the free border of the 
falciform ligament, is a vestige of the umbilical vein of the fetus. 

Lesser omentum (B): extends from the porta of the liver to the 
lesser curvature of the stomach and the cranial portion of the 

duodenum. It can be divided into hepatoduodenal and gastrdiepatic 
oarts. 
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1 vB 

I \ ' r*-' 

k' L^- I . 


Fig. V-132 - Ox - Liver, spleen «& rt. kidney 


•6". Caudate process 


6’. Papillary process 
^2. Quadrate lobe 
6. Caudate lobe 


5. (^ud. vena cava 


4. Ht. lobe 


I* Lt. lob€ 

!*• Lfc. xntd. ]ob« 

Lt. tftt. lob^ 
Qua<irst« ]ob« 

O&il bJAdder 

4 Rt. lobe 

5 Caud. vena cava 
4 Caudate iobe 

e'. Papillary process 
® . Caudate process 
• Hepatic w. 

I Hepatic a. 

9 Portal V. 

M. Cystic duct 

in horse) 
tl. Bile duct 


A. Falciform Ug. 

B. Lesser omentum 

C. Lt. triangular llg. 

D. Esophageal notch 

E. Rt. triangular lig. 

F. Coronary Ug. 

a. Esophagus 

b. Rt. crus of diaphragm 

c. Costal part of diaphragm 

d. Lumbar vertebra 

e. Aorta 

f. Sternum 

g. Costal cartilage 

h. Spleen 

i. Rt. kidney 

j. Splenophrtnic !ig. {V-118) 


3» Gall bladder 


I» Lte lobe 


m 


2. Quadrate lobe 


Fig. V-133 - Ox - Liver - diaphragmatic surface 



CLINICAL 


Ox: Rt lOth or lltfalCS alii^t'I/^thibf the IragthofAe b<^v 

ribvaitralu>fheve9^1»^ecdi^ 

:nv: vv^'vKv.; 

p<e: L^wwiqmy inciridn<and^ld;bie:bpto^ 

the left :lobe c|Uvef AviA.yoOT-fift;^ insert 
through a separate sl^ ihcisibrilrtib; the liver ■ 
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Lobes 


Species 



Carnivores Ruminants Horse Pig 

Left lobe 


+ 

+ 

+ 

Lt. lat. 

+ 

- 

+ 

+ 

Lt. med. 


- 

+ 

+ 

Quadrate 

+ 


+ 

+ 

Right lobe 

+ 

+ 

+ 

+ 

Rt. med. 


• 

• 

+ 

Rt. lat. 

+ 

*• 

- 

+ 

Caudate lobe 


+ 

+ 

+ 

Caudate process 

+ 

+ 

+ 


Papillary process 

+ 

+ 

• 



HISTOLOGY OFTHE LIVER: The structural unit of the liver 
is the lobule. It consists of cords of h^dc cells (1) radi^g out 
from acentral vein (3). Sinusoids between the cor^ receive blood 
from branches of the hepatic arteries and portal vein passing tm 
the perit^iery of the lobule. Tbe sinusoids empty into a central 
vein in the middle the liver lobule. 


BLOOD SUPPLY: the liver has adual blood supply. Functional 
blood, to be {Kocessed by the organ itself, comes to the liver via 
the portal system, l^ging nutrients freshly absorbed from the 
guL It accounts for abcait 3/4 of the blood flow to the liver. 
Nutrient blood (oxyg^tated) comes from the hepatic artery to 
keep the hepatocytes alive. Both types of blood empty into the 
livCT sinusoid. Blood in the sinusm^ empties into central veins, 
then into hep^ veins that empty into dte rainfai vena cava. 


Lobule: structural unit of the liver. 


1. Hepatic cells: liver cells, arranged radially tuound a central 
vein. 


cells of the livw, also via the pc«a. They are branches (rf the 
common hepatic artery (a branch of the celiac wiery). ^ 

• 

2. Liver sinusoids: spaces whae blood received from both the ^ 
hepatic arteries and portal vein interacts with hepatic celts, then 
exits via central veins. 

3. Central veins: course from the center of each liver lobule, 
receiving blood from liver sinusoids and carrying it to the hepatic 
veins. 

I 

4. Hepatic veins; the veins located inside the liver and emptying ' 
into the caudal vena cava. The central veins join to form the 
hei»tic veins. 

BILE: the liquid secretion of the liver cells into the duct system 
of the liver. 

6. Bile canaliculi: small tubes immediately surrounding and i 
collecting bile from the hepatic cells. They uavel to the periphery 
of the lobule opposite thedirection of blo^ flow, where they join 
to form interlobular ducts. 

• 

7. Interlobular ducts: ducts passing in the interstitial tissue , 
between the lobules. They unite to form lobular ducts that course 
to the porta, joining to form the hepatic ducts. 

Hepatic d ucts: the 3 to S ducts that leave the porta to join with the 
cystic ducL 

GALL BLADDER or cholecyst (KOH-lee'Sist)[Gr. cholehilt+ 
kystis bladder]: the sac storing and crnicentrating bile. Bile aids in 
digestion and lubrication of food entoing the duodraum Grom the , 
stomach. The gaU bladder is located in the fossa between the I 
quadrate and the right medial lobes of the liv«^. 

4 * f 

Cystic duct connects the gall bladder with the hepatic ducts. < 
Together, these make the bile duct The cystic duct is a two way 
street, bile can pass through i t forstorage in thegall bladder. When j 
needed, the stored bile can pass through the cystic duct to the bile 
duct and into the duodenum. Bile isdischargt^ through the cystic 
^nd tnle ducts into the duodoium. 

Bile duct*: (Fig. V-118.11): the tfaict ftxmed by the junction of 
the hq}atic ducts and the cystic ducL It travels in the lesser 
omentum (hqj^oduodenalligamemjtoentertheduodenum. It is 
joined by dw pancreatic duct, and bcMh open on the major 
duodenal ptq}iuL 


i 


Portal vein: die large vein carrying nuniem rich (flincticmal) 

blood from die stomach, intestuies, pancreas and ^leen mto the ^Frequently called the “comnKMi bile duct”. "Common bile duct* 
liver at the pwta (rf the liver. indicate the joining of the hepatic ducts and cystic duct. Ths 

tom is bemg replaced with bile duct so it can be applied to both 
Ih-oper hepatic arteries; carry oxygenated (nutrititmal) blood to animals with w without a gall bladd^ and cysdc duct. 

>1 
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SPECIES DIFFERENCES: 


Horse: has no gall bladder and thus no cystic duct Its h^tic 
(hKts join to fonn the bile duct. 



of the gall biaddCT. 


Cbdecystids (kt^lee-siS'TX' 

bladdex.S 


Cholecystoduodenostomy 
toh-mee): sitrgical anasto 
duodenum. 
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PANCREAS (PAN-kxce-as)[Gr. pan all + kreas flesh]: the V- 
shaped gland composed of two lobes joined by a body. It has both 
exocrine and endocrine functions. 

Endocrine: the islet cells of the pancreas secrete insulin and 
glucagon into the blood, which keep the sugar ccmcentratiOTS of 
the blood at a constant level 

foocrine (EK-soh-krin): pancreatic enzymes that aid in the 
di^stion of carbohydrates, fats and proteins are carried to the 
descending duodenum by pancreatic ducts. 

i. Body: the middle portion of the pancreas connecting the two 
lobes. It Ues in contact with the pyloric pan of the stomach. 


2. Right lobe: the right portion of the pancreas in the 
mesoduodenum next to the descending duodenum. 

3. Left lobe: lies in the deq) leaf of the greater omentum, 
^tending from the body of the pancreas caudalty and to the left, 
illies along the dOTsal abdomen toward the cranial pole of the left 
kidney. 

DUCTS OF THE PANCREAS 

4. Pancreatic (Wirsung’s) duct: the tube opening with the bile 
duct on the major duodenal papilla (6). 

5. Accessorypancreatic(Santorini's)duct: the lube opening into 

the duodenum on die minor duodenal papilla (7). 


298 



PANCREAS 
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Duodenum 


A^ancreatic duct 


6. Major duodenal 
papilla s. 


S. Accessory pancreatic duct 


Horse - Pancreas 


Stomach 


6. Major duodenal 


papilla 


Duodenum 


vena cava 


Ox - Pancreas 


5. Accessory pancreatic duct 

7. Minor duodenal papilla 


SPEOES DIFFERENCES 

Pancreatic duct: the only di 
and caL 


Accessory pancreatic duct the only duct present in the pig < 

and occasionally dog. < 

Both ducts: present in the horse, usually in the doe ai 
occasionally in the ox. ® 

Dog: always has an accessory pancreatic duct It usually has 
pancreanc duct, but it is always the smaller of the two. 


Pancreatic duct 


Accessory 
pancreadc duct ^ 


^tion or the mmor duodenal papilla: Horae - same level as 
the major, but on oRjosiie waU; Carnivores and pie - a few 
^umeiers away from the major. Ox - a foot distal to the major 
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RESPIRATORY SYSTEM 


267 •Head-303 


Lt. lung, caud. lobe 



Lt. lung, cran. lobe 


1. Trachea 


Diaphragm 


Fig. VI-1 - Dog - Thorax, 

opened - lat. view 


Heart 


I 


RESPIRATORY SYSTEM: the connected structures from tht 
nostrils and oral cavity to and including the lungs. It is subdividet 
at the cranial Mid of the larynx into upper and lower respirator) 
tracts. The major functitHt.of the respiraiwy tract is transport ant 
exchange of gaseous oxygen and carbon dioxide into and out oi 
the blood. Oxygen is utiUzed by the cells for metabolism. Carbor 
dioxide is the resulting wa^ product. 

I V 

The respiratory system is a portal of entry into the boc^: ^ /mis 
be guarded. The tonsils of the irfiarynx are one part or"thi* 
protecuvc system. The upper respiratory tract, nasal cavity, anc 
nasophaiynx optimally warm or cool the gases brought into iht 
body. Haijs associated with the nares filter out large particles 
Smaller panicles get stuck in the lining mucosa. Many ciliatec 
lining cells drive the mucous coat back to the oral cavity fa 
elimination. 


Phonation; prod^don of sound caused by movement of air 
across the vocal folds, causing them to vibrate. The associated 
resonance, changed and modified by the tongue, wai cavity, 
mouth and lips, produces characieistic sounds. 


balance and regulaiioi erf" circulating substances in the blood. 

NOSE; the external nose, its associated cartilage, and the nasal 
cavity. 

External nose: the rostral sfructure protruding slightly from the 
face. 

1. Philtr iihiXQ-P^frron a love charm): the groove in the lip and 
middle of the nose separating the nostrils. 

2. Nostrils (cranial nares): the external opwiings into the nasal 
cavity, thus, the respiratory system. 

3. Bony nasal aperture: the rostral Mtds of the nasal bones and the 
incisive bones, referred to as the immovable nose. The na«ai 
cartilages extend from the opening rostrally. 

Movable portion of the nose; the nasal cartilages, their ligaments 
and skin coverings. 


Cartflage of the nose: the structures giving dte nose its 
u ractKm: the sense of smell, pMceived in the brain (cerebral characteristic ^jpearance. The nasal cartilages project rostrally 
cortex), involves receptws (olfactory nave, CN I) locked in the from the btmy nasal ^iMture. 

nasal cavity. Gaseous material and afrbome particles are inhaled 
and detected (smelled) once dissolved in the mucous coat lining 
the nasal cavity. 

♦ ^ t 

' f 

Heat reguiatKHi: by panting, ihedog helps control body tempera¬ 
ture via evaporation. The lungs also play a role in ^id-base 


SPECIES DIFFERENCES 

Philtrum: deep in the carnivores and small ruminants; shallow 
or absMit in the pig, ox and horse. 
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NOSE - NASAL CARTJLAGE 


Hcad*304 



2 . Nostril 


1. Philtrum 


Ox • Muzzle 


Muzzle 


3. Bony aperture 


4. Nasal cartilage 


Fig. VI-5 - Ox • Nasal cartilage 


Horse 

Nasal cartilage 


A. NMmI ttptum 

ft. NftftftI plftBt (pivtuxa 
nftftftli) (cftmlvom, 

•m. niminft&tft) 

b. Nft«olftbiftl pift&ft (ptftnum 
Oftt^IftbSftUft) (ox) 

e. Arrow pointing into the 
OftftftI dhrertieulum of 
the boive 

d. Don. Iftt. cftrtilftfft 

e. Ventr. let. cartUege 
(^Ment in bone) 

t Lftt. ftceeteory cmitiltfe 
(ftbeent in hone) 

g. Med. icctMory cartOege 

h. Alftr eertilage (hone) 


Horse • Muzzle 




f^ASAl CAViTY 


Dog - Nasal cavity 
sagittal section 


1. Median nasal septum 


- Dog - Nasal cavity, 
nasal septum removed 
sagittal section 


3. Ethmoid conchae 


Nostril 


ihe nairrils 10 the UiVSl" ^ 

^median ruL^l o* the skull. 

iddle pan is fiUed wilh diedelicate.mucosa^overed.bonyscrolls 

bone covered by rnuco^ me“ the candaJ pan of di nasal 

icbae are called aLu^ ^ ‘*'= ^"^‘0 »<^- 

numerous ethmoiurbinates The na<al . t 

le paranasal sinuses (pg 56) and the ®**ending from the 

tpg. 3t>) and the eUunoid bone's cnbrifonn plate to the rostral nasal cavity. 

imal duct: at the junction between the (sin.=concha): the bony 

nejust inside the nostnV ^^^^°'^^«d*;y"^'n‘icosaandfiUingeachha!fofth^ 

cavity. ThenasalconchaeandthemediannasalsOTiumdivideibe 

the ^rpendicular partition separating passageways (meatuses), 

d bones). caitilagino^Sl^nS 

■laginous part expands laterally, fonn- Se nasal 

na^ meatus (b): the narrow passageway between the 
the extensively folded suucmmfiiiin., and the nasal Ixmes leading into the caudal 





TT T 


Fig, VI-9 - 
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Nostril 

1. Median nasai 
septum 



meatus 



4- Ventr. nasal^' “• V«tr. nasal meatus 

15 Nasopharyngeal meatus 


2. Ventr. nasal concha 


Fig. VMO - Ox - Nasal cavity 
- cross section 


Fig. VI-U - 



Ox - Nasal cavity, nasal septum 
removed • sagittal section 


nasal meatns (d): ihe namw vertical space between 
■eatuses “ continuous with the other 


■eP-hld by the ZS? 


SPECIES DIFFERENCES 

^if“tu^ cutaneous^! 

mbrng a horse, a thumb placed in the diverticulum 

will aid m directing the tube into the ventral nasal meatus. - 

a“pT» 5 ir of 

CLINICAL 

Robing”: the passage of a stomach tube through the nasal 

Mviiy.p^x.andesophagus to thestoraach.Thetube!S 

through the ventral nasal meatus, nasopharyngeal 
^tus. and caudal nares to reach the pharynx and EopV 
gus P^ing the tube in the dorsal or middle nasal mtatus 

oiSfr° and cause massive hem- 

^ge. Tubing IS done in the large animals and the cat. 
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UPPER RESPIRATORY SYSTEM 


Head-307 



5. Laryngopharyax 


4. Nasopharynx 


3. Choanae 


Guttural 

pouch 


2. Nasal cavity 


1. Nostril 


7. Trachea 


9. Oropharynx 


8. Oral cavity 


Fig. VI-12 - Horse • Head - sagittal section 


Horse - Head • sagittal section 



UPPER RESPIRATORY SVSTEfvl 


Head-308 




iiiii 


iil 








5 . 








•5«fV.N 
















lU* 


m 


Fig* VI-13 - Ox • Head - sagittal section 


Z. Ncftril 

3. Nwat eavity 

S. Choftoa* 

4. Naso^arynx 

4. Ltfyngophatynx 
9. Larynx 

T. Tra^a 

9. Oral cavity 

9. Oropharynx 

10. Bt^hacu* 


a. Vcnir. nacal concha 

b. Vcntr. nasal meatut 

c. Hard palate 

d. Geni^octus m. 

e. Tongue 

t Geniohyoid m. 
g. Mylohycad ra. 

(not shown in ox) 


h. Soft palate 

i. Opening into auditory tube 

j. Lingual process 

k. Epiglottic cartilage 

l. Cricoid evtUage 

01 . Lat. laryngeal ventricle 
(horse it carnivores) 
n. Vocal fold 


o. Sttmohyoldetts m. 

p. Cerebri bemis^iere 
t|. Cerebellum 

r. Medulla oblongata 

s. Spinal cord 

t. Don. arch of atlas 

u. Dens of axis 








LARYNX (LAR-inks) (G. upper end of windpipe): the 
musculcxrartilaginous tube connecting the laryngopharynx with 
the uTk;i^ea and containing the vocal cords (the organs of phona* 
tion) 

LARYNGEAL CARTILAGES (lah-RIN-jee-al): the group of 
cartilages forming the structure of the larynx. They consist of the 
single epiglottic, thyroid, cricoid, and paired arytencnd cartilages 
(and the insignificant sesamoid and interaryt^ioid cartilages in 
the dog). 

1. Epiglottis or epiglottic cartilage: the rostral most cartilage 
giving structure to the epiglottis which closes the laryngeal 
opening during deglutition (swallowing), protecting the lungs 
from foreign bodies. 

2. Thyroid cartilage (G. thyroideus. resembling a shield): the 
largest c^lage, single and open dorsally. The laryngeal promi¬ 
nence is the ventral prpiecticm of the thyroid cartilage, known as 
the palpable “Adam’s apple” in man. 


shaped cartilage connecting the thyroid cartilage and the trachea. 

4. Arytenoid cartilages (ar’e-TEE-noid): the paired, iircgular 
cartilages articulating medially with the rostrodorsal border of the 
cricoid cartilage. The arytenoid cartilages have a number of 
processes - vocal, muscular, comiculate, and cuneiform. 

• 5. Vocal process: the ventral projectitm of the arytendd carti¬ 
lage into the cavity of the larynx. It jvovides the dorsal attachment 
fOT the vocal cord. Ventrally the vocal cords attach to the floor of 
the thyroid cartilage. 

• 6. Muscular process: the lateral process of the arytenoid 
cartilage, providing a point of inseiticm of the intrinsic muscles of 
the larynx, especially the dorsal cricoarytenoideus muscle. The 
pull of this muscle swings the vocal process of the arytenoid 
cartilage and vocal cords lately, thus, opening the space be¬ 
tween them (glottic cleft). 

■ 7. Cwnicuiate process: the rostral hom-like process that forms 
the dorsal pan of the laryngeal opining. It is absent in the cat 


3. Cricoid cartilage (KRY-koyd) (G. ringl; the signet ring- 
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larynx - CARTILAGE 


Head-310 




Fig. VI-16 - Horse - Laryngeal cartilages 

• lat. view 


1. Epiglottic 


4, Arytenoid 


3. Cricoid 


Hyoid apparatus 


2. Thyroid 


Tracheal 

ring 


Laryngeal prominence 

Ox - Laryngeal cartilages 
lat. view 


K PeHoIiM of opiglotiic 
sftHiJift (»bMDt in ct) 
b. Lftnun* (thyroid evtiJafo) 

e. Rootr. eomu («xc«pt pig) 
d. Thyroid notch (occopt pig) 
0 - Cnud. eoniu 

f. Cricoid arch 

g. Cricoid lamina 


Fig. Vl-lg - Ox - Laryngeal cartilages. It. thyroid 
lamina removed - lat. view 

h. Median mat of cricoid 

cartUaga 

I. Articular proem 

j. Cua.tfonn proem (dog ft hofM} 

k. laUrwytenoid cwtilag. 

(dog ft pig) 

l. Smmoid (dog) 
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LARYNGEAL CARTILAGES - HORSE 

Head-311 




Horse - Laryngeal cartilages 
- rostrolat. view 


Hyoid apparatus 


Horse • Laryngeal cartilages and part of 
hyoid apparatus • lat. view 


1. Epiglottic CMtUtigo 
Thyroid citrtiiage 

5. Cricoid eartil&g« 

4. Arytenoid c»rtilag« 
S* Vocsl proceiB 

6. Muscuiftr process 

7. Comieiiieta process 


e. Petiolus (absent in cat) 

b. Lamina (thyroid cartilage) 

c. Roetr. cornu (except pig) 

d. Gaud, thyroid notch ’ 
(except pig) (VI-28) 

e. Gaud, cornu (VI-19) 


f. Cricoid arch 

g. Cricoid lamina 
b. Median crest 

i. Articular process 

j. Cuneiform process 
(dog & horse) 
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Head-313 


Q 


4. Dors, cricoarytenoid m. 



Fig. VI-27 - Dog - Larynx 


5. Vocal 



Fig. VI.26 - Dog • Lt. thyroid 

lamina removed, 
- lat. view 


• Laryngeal muscles 


LARYNGEAL CAVITY: the space enclosed by the laryngeal 
:artilages, muscles, ligaments, and mucous membrane. The la- 
yngealcavity is divided into three regions. The pan justinside the 
laryngeal opening is the vestibule. The glottic cleft is the narrow 


4. Glottic cleft (rima glottidis [L. rima. cleft]): the narrowest 
space of the lumen of the larynx located between the structures of 
the gtottis (the vocal cords and two vocal processes of the 
arytenoid cartilage). 


middle part of the larynx. The infraglotUc cavity is the pan caudal 
to the glottic cleft 

1. Laryngeal opening (aditus laryngis): the passageway for air 
from the mouth or nose into the larynx. Its bord^s are the 
epiglottis, aryepigloilic fold (j), and the comiculate process of the 
arytenoid cartilage. 

2. Lateral ventricles of the larynx: lateral d^ressions in the 
vestibule just cranial to the vocal folds. They allow the vocal fold 
lateral movement 

3. Vocal fold or vocal cwd: the mucosa-covered vocal ligament 
and muscle caudal to the ventricle. It extends from the vocal 
process of the arytenoid cartilage to the interior floor of the 
thyroid cartilage. 


MUSCLES OF THE LARYNX: laryngeal muscles cover the 
laryngeal cartilages in the undissecied larynx. They are subdi¬ 
vided into extrinsic and intrinsU: muscles. Extrinsic muscles 
extend from laryngeal cartilages to other body stractures. Intrin¬ 
sic muscles arise and terminate on laryngeal cartilage and are 
named according to titeir attachments; dorsal cricoarytenoid, 
lat^ cricoarytenoid, transverse arytenoid, thyroarytenoid and 
cricothyroid). 

5. Dorsal cricoarytenoid muscle: the only intrinsic musck 
abducting (pulling apart) the vocal folds to open the glottis. It is 
innervated by the cmidal laryngeal nerve (the end of the recuneoi 
laryngeal nerve, a Ixanch of the vagus nerve). The other intrinsic 
muscles either adduct (pull together) or alter the tension of the 
vocal fdds. 
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larynx 




Head-314 


Fig. VI-28 - Dog - Larynx, pharyngeal roof & soft palate 

cut on median plane - dors, view 


4. Glottic cleft 


1. Laryngeal opening 


2. Lateral ventricle 


A. Epiglottis (B with Vestibular lig. 

mucous membrane Cricothyroid m. (VN25) 

6. Epiglottic cartilage (cut) cricoarytenoid m. (VI-2 

C. Thyroid cartilage (cut) Ventricularis m. 

D. Cricoid cartilage €• Thyroarytenoideus m. 

E. Arytenoid cartilage Arytenoideus transversus m 

P. 1st tracheal cartilage 1* Hyoepiglotticus n^. (VI-24) 

j. Atyepiglottic fold 

a. Vestibular (ventricular) fold Vestibule 

b. Vocal lig. (Vl-27) 1. Inft'aglottic cavity 


Fig. VI-29 - Ox • Larynx - median section 


t Vocal (vocalls) muscle; the muscle of the vocal fold extending 
from the thyroid cartilage to the vocal process of the arytenoid 

SwnwSd* fold by pulling the arytenoid cartilage 

extend from the ventral side of the cricoid 

^lagetothelatcralsidesofthethyroidcanilage.Fromtheventral 

ade they look like a "bowiie" and can be used to judge midline. 

Cricothyroid ligament: extends between the cricoid and thyroid 
canilage. ^ 


I SPECIES DIFFERENCES 

I ilf ventricle of the larynx: present in the horse, pig and 

j dog: absent in the cat and mminant. 

CLINICAL 

Laryngitis (lar’in-JY-Us): inflammaUon of the larynx. 

Inmbation: placementof an endotracheal tube into the larynx 
and trachea. To intubate a iianquilized dog, open its mouth 
t_8raspthetongue.andgenUypuUUrostrallv.Il5yth^>»nHn.rn.K.<^i 


tube to push the soft palate up to visualize the epiglottis. Then 
hold the epiglottis down with the tube and look into the larynx 
(through the laryngeal opening). See the qwce between the 
vocal folds (glottic cleft). Direct the lube between the vocal 
folds into the trachea. Inflate the endotracheal tube cuff and tie 
the tube around ^ uppw jaw with gauze. Attach the tube to 
the gas anesthesia m^hine* As long as you see the tube go 
between the vocal cords you will be in the right place. 

"Roarer” - laryngealhemiplegiain horses: paralysis of the left 
(usually) recunent laiy ngeal nerve to the abductor of thcglottic 
cleft, the dorsal cricoarytenoid muscle. This results in the left 
vocal fold everting into the lumen of the larynx and causing a 
characterisUc sound ("roar"). Dtis is iiritating and interferes 
with breathing, especially during a race. One correcUve surgi- 
procedure replaces the dorsal cricoaryienoideus muscle 
with a suture. The suture is lied so that the vocal process is 
permanwitly pulled laterally, inning the glottic cleft. 

Ventral laryngolomy in the horse: opening the larynx. Incise , 
ite skin over the laryngeal prominence. Find the midline using 
the cricothyroid ("bowtie") muscles, then incise through die 
cricothyroid ligamait that fills the caudal thyroid notch. This 
o^ns the larynx allowing access to it and the pharynx through 
ite glottic cleft and laryngeal opening. 
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LARYNX - LIGAMENTS & MUSCLES 


Head-315 


Fig. VI-30 - Horse - Larynx, thyroid 
cartilage cut • lat. view 


1. Cricothyroid lig. 


Fig. VI-31 - Horse - Larynx 
• median section 























larynx - MUSCLES 

Fig. VI-34 - Horse - Larynx, It. thyroid 
lamina removed - lat. view 




Head-316 


5. Lat. ventricle 


4. Vocalis m. 


1. Cricothyroid 
Jig- 


3. Cricothyroid 


2. Dors, cricoarytenoid 



Fig. VI-35 - Horse - Larynx - dors, view „ 

Fig. VI-36 - Horse - Larynx 

- ventr. view 


^ Chcothyroid lif. 
t Oort, crico&ryt^noid m. 
^ Cricothyroid m. 

4. VdC4lit m. 


A. Z^lottis (VI-31) 
A TliTToid CftrtlUg« 

C Zricoid cartilage 

E AfTtenoid cartilage 
• Vdcal proceaa 
U Geniculate proceaa 
K Cnkfonn procesa 
K Afyepi^ottic fold 


I. Hyoid apparatus (VI-33) 

J. Ltogual proeett of 
basibyoid bone 

K. Muscular process (V1-8S) 

L. Tracheal ring 

M. Caud. thyroid notch (VI-d6) 

a. Crieotracheal Ug. 
b* Cricothyroid joint 
e. Cricoarytenoid joint 

d. Thyrohyoid articulation 
(cartilaginous) 

e. Thyrohyoid membrane 


f. Hyoepiglottic lig. 

g. Veetibular lig. (absent 
in cat) 

h. Vocal lig. 

i. Thyroepiglottic lig. (Vl-81) 

j. Dor*, cricoarytenoid lig. 

k. Anular lig. of trachea 

1 thru p. Extrinsic mm. of larynx 

l. Stemothyroideus 

m. Thyrohyoideus 

n. Thyropharyngetis 

o. Cricopharyngeus 

p. Cricoesophageus 


q thru t and 2 thru 4. Intrinsic 
mm. of larynx 

q. Tbyroarytenoideus (ventricularis 

vocalis m.) (VI-34} 

r. Ventricularis 

s. Arytenoideus transversus 

t. Cricoarytenoideus lateralis 

u. Facet for caud. cornual process 
of thyroid eartiJage 
V. Esophagus {Vl-33) 
w. Tracheal m. (VI-35} 

X. Ceratohyoideus m. 
y. Hyoepiglotticus nt (VI-33) 
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LARYNX 


Head-317 


Cornicuiate process 


Laryngeal opening 


Epiglottis 



Lat. ventricle 


Vocai fold 


Vocal process 


Fig. VI-37 - Horse - Larynx - median section 




Fig. VI-38 - Horse • Larynx 
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A. Glottic cleft closed 

B. Glottic cleft closed (arrows indicating 

pull of dois. cricoarytenoid mm. on muscular 
processes of arytenoid) 





larynx 


Corniculate process 


Glottic cleft 
(rima glottidis) 



I ^ • ’^4 

T 


Head>545 

Fig. VI.30 » Horse - Larynx - rostrodors. 

View through the laryngeal 
opening, mucous removed 


r. 


f K ' 
/ 












Vocal process 


Vocal cord 




I-at. ventricle 


Epiglottis* 


m 



cricoarytenoid 
J^coid cartilage 
'wular proceea of 
''•noid cartilage fVI-agl 
yroid cartilage ‘ 


% 


ft* Vestibule 

b. Glottis (vocal fold 
* vocal process) 

c. Infraglottic cavi^ 

d. Med. ventricle 


ft- Aryepi^ottic fold 
f. C^arytenoideiu lateralie (Vl-Sfi) 
W ^^^ftvftrsslii ^ 

a. Thyroftrytenoideus 




THORACIC CAVITY 

PI -EUR A: the serosa'^ lining the thoracic cavity and the thoracic 

organs; forming two pleura] sacs on either side of the mediasti¬ 
num. 

I. Ihilmonary (visceral) pleura: the serosa on the surface of a 
lung. 

Parietal pleura: the serosa lining the walls of the thwax includ¬ 
ing the mediastinum and diaphragm. 

• 2. Mediasiinal parietal pleura: the serosa on the mediastinum. 

3. Pericardial pleura: part of the mediasUnal pleura on either 
side of the pericardium. 

• 4. Costal pleura: the serosa lining the thoracic wall. 

• Diaphragmatic pleura: the serosa covering the diaphragm’s 
thoracic side. 

Connecting pleura: the double layer of serosa ccmnecting vis¬ 
ceral pleura and parietal pleura. 

• Pulmonary ligaments: the connecting pleura between the 
pulmonary pleura from the left and right caudal lung lobes to the 
mediastinal parietal pleura. 

• Plica vena cava: the connecting pleura between the caudal vena 
cava and the diaphragm, pericardial sac, and floor of the thoracic. 

6. Mediastinum (mee'dee-as-TY-num): the cleft or wall between 
the right and left mediastinal pleura. Near the median thoracic 
plane, it divides the thorax into two cavities. The thoracic organs, 
other than the It-ngs, (heart, esophagus, trachea, aorta, and thy¬ 
mus) help form me mediastinum. These organs can be considered 
to make a wall, the mediastinum, which separates the thorax into 
two cavities. The wall concept also helps explain why the pleura 
on the mediastinum is called parietal. In places the mediastinum 
is just formed by the contact between the two mediastinal pleurae. 
Such places may be fenestrated (perforated). 

Parts of the mediastinum: The heart and its pericardium are 
located in the mediastinum, dividing it into cranial, middle, and 
caudal mediastinum. It also can be divided into doreal (above the 
base of the heart) and ventral portions (below the top of the heart). 

• Cranial mediastinum: pan of mediastinum cranial to the he^. 

• Middle mediastinum: part of media^num containing the heart 

• Caudal mediastinum: part of mediastinum caudal to the heart 

5. PLEURAL CAVITIES: the two cavities inside the pleural 
sacs, between the visceral and parietal layers of tfie pleura 

Imagine the twopleuralsacsasballoonsof serosa blown upintbe 

two cavities of the thoracic caviar. The space or wall betwcCT 


217 -Thorax-319 

where the two balloons abut each other on the midline is the 
mediastinum. The lungs grow out of the mediastinum and pustr^ 
the pleura ahead of them, thus, the lungs never enter the pleura^-.!^ 
cavities. 

Pleural cupula: the cranial extent of the pleural cavity extending 
through the thoracic inlet. It can be mistakenly opened during 
caudal neck surgeries. 

Costodiaphragmatic recess: the potential space between the 
costal wall and the dome-shaped diaphragm. 

Mediastinal recess: the space filled by the accessory lobe of the 
right lung, betwe^ the mediastinum and the plica vena cava. 

Line of pleural renection: where the pleura reflects from the 
costal wall onto ^ diaphragm. Roughly, this line passes along 
the 8lh costal carulageand then curves dorsocaudally to the angle 
of the last rib. This line represents the separation of the thoracic 
and abdominal cavities. A needle inserted caudodorsally to this 
line will only enter the abdomen, one placed cranial will enter the 
thorax and if long enough the abdomen because of the doming of 
the diaphragm. , 

Basal borders of the lungs: the caudoventral border of the lungs. 

It parallels the line of pleural reflection, but is craniodorsal to it 
because the lungs do not fill the costodiaphragmatic recess. It 
extends from the 6th costochondral junction to the second to last 
intercostal space at the border of the epaxial muscles. 


CLINICAL 

Fenestrations or perforations in the mediastinum: are 
found in the dog, horse and sheep. These are not found in the 
, ox, goat, pig, or young animals of any species. In theory ih^ 
■ could allow a unilateral pneumothoax or pyoihor^ to be- 
ewne bilateral. In reality unilateral pneumothorax is usually 
not fatd, but should be a consideration. 

I^eumothorax: mr or gas in the pleural space. 

Pyothorax: flioracic empyema {accum ulation of pus in abody 
cavity): 


*A serosa is any smooth membrane, consisting of amesothelial layer and 
a connective tissue layer, lining the cavides of the body. 
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THORACIC CAVITY 


Thorax-320 




6. Mediastinum 


1. Pulmonary pleura 


2. Mediastinal pleura 


4. Costal pleura 


5. Pleural cavity 


3. Pericardial pleura 


Fibrous pericardium 


9. Pericardial cavity 


Myocardium 


Endocardium 


8. Serous pericardium 


Epicardium 


Fig, VI-40 - Ox - Thoracic cavity - cross 
section through heart 

Thoracic vertebra 
Body wal! 

c. Aorta 

d. Eeophagui 
•• Rt. luog 
f. Lt. lung 


g. Phrenic n. 

h. Rt. veotricle 

i. Lt. ventricle 

j. Rib 

k. Sterne bra 








BRONCHIAL TREE 


Thorax-322 


1. TRACHEA (TRAY-kee-a) or windpipe; the cylindrical tube 11. AlveoU (al-VEE-oh-ly) sin.= alveolus; thin walled sacs for 
ext^ding from the larynx down the neck into the thorax to the gas exchange, 
lungs. It terminates by bifurcating into the right and left primary 

bronchi above thebase of the heart Tbe cervical cart runs from the SPECIES DIFFERENCES 
larynx to the thoracic inlet. The thoracic part continues to the 

bifurcation. The ti^hea, consisting of cartilaginous rings con- 12. Tracheal bronchus: the bronchus in ruminants and pigs 

nectedbyannularligaments,iscoveredbyadventitiaandlinedlv arisingcranialtothetrachealbifurcationtosupplytherightlung’s 

a muccHis membrane. cranial lobe. 


2. Bifurcation: the splitting of the trachea into right and left 
primary tvonchi above the base of the he^ just to die right erf 
midline. 


CUNICAL 


ouisidl^ 
ct^iiii'^io^here the ^ 
trad^' is.covered dt 
(sto^yrnd and steiq 


DS*tqb-li^):iitDgi^d|p^ the 

ephdiC musctos diver^. Here the 
i die strap muscles of the neck 


* Tracheal carina: the ridge at the bifurcation between the 
{Hinciple brtmehi. Radiologists call the tracheal bifurcation the 
carina. 


3. Tracheal cartilages: the “C^-shaped hyaline cartilage rings, 
incomplete dorsally. They makeup the skeleton of the trachea and 
keep it open. 

Annular ligaments: fibroelastic tissue uniting the tracheal ctuti- 
lages, making the trachea a flexible lube. 

Trachealis muscle; smooth muscle connecting the open, dorsal 
ends of the tracheal cartilages. 

BRONCHIAL TREE 


Bri>nchus of the right middle lobe: directed downward, thus 
is accxnmon site fOT infection tomigr^e. 


7. Bronchoies 


4. Right and left primary (principal) bronchi (BRONG-ky) 
((Gr. bronchos, windpipe] sin.= t^onchus): the short, thick seg¬ 
ment entering each lung’s hilus to divide into lobar bronchi. 

5. Lobar("secondary") bronchi: the divided continuation of the 

principal bronchi ventilating one lobe and giving rise to segmen¬ 
tal bronchi. 


6. Segmental ("tertiary") bronchi: the branches of the lobar 
bronchi ventilating a bronchopulmonary segment. 

Bronchopulmonary segment: a self-contained, cone-shaped 

section of lung tissue within a lobe. 8. Respiratory 

bronchioles 

7. Bronchioles: small tubes with no cartilaginous support, arising 

from segmental bronchi. The bronchioles are the last strictly ^ 

conductive branches. 9. Alveolar 

ducts 

8. Respiratory bronchioles (BRONG-kee-ohl-es): terminal 
bronchioles whose walls contain some alveoli, therefore, conduct 

pid respire” (allow gas exchange with blood). They are present 10. Alveolar*^ 
in dogs, cats, and horses. sacs 

9. Alveolar (al-VEE-oh-lar) ducts: passages from respiraiwy 11. Alveoli 
bronchioles surrounded by alveoli. 

10. Alveolar sacs: terminations of alveolar ducts, surrounded by 
alveoli. 


Fig. VI-42 - Dog - Bronchial tree 
dist end (schematic) 
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LUNGS 


Thorax-323 



2. Lt. eras, lobe 


1. Trachea 


6. Rt. caud. lobe 


Fig. VI-43 - Dog - Lt. lung, costal 
surface - lat. view 


4. Rt. cran. lobe 


8. Cardiac aotefa 


5. Rt. middle lobe 


Fig. VI-44 - Dog lung, costal 
surfa*^ ■ view 

a. Q 

h. Interlobul&r ^ 

c. Groove for cftva 7* Accessory lobe 

<J. Esophagar 

LUNGS (L.pulr^^^^)- the paired c^gaaof respiration occupying 
the ihora*. an- exchanging oxygwi for carbon dioxide in the 
blood. literJ^ar fissures divide the lungs into lobes. The gener- 
alizedi bbA<on pauem for domestic species is two lobes for the 
left four lobes for the right lung. The cranial lobes of 

eiuwAjng can be further divided into cranial and caudal pans, 
dj^;nding on the species. ’ j 

*“"8 Right lung 

Cranial (apical) lobe . Cranial (apical) lobe 

Caudal (diaphragmatic) . Middle (cardiac) lobe > 

• Caudal (diaphragmatic) l<*e • 

• Accessory (intermediate or azygos) B. Base 


A. Apex: the cranial end of the lungs lying in the thoracic inlet. p. vt 

rig. VI-45 - Dog - Lungs, diaphragmatic 

B. Base: the caudal end of the lungs resting on the diaphragr: surface - caudoventr. view 
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LUNGS 


Fig. VI-46 - Horse - Rt. iung, costal surface 


ThoniX-32'’ 




Fig. VI-48 - Horse - Lungs, 
diaphragmatic surface 



Fig. VI-47 - Horse - Lt. lung 


4a. Rt. cran. oart 


Rt. caud. part 


Fig. VI-49 - Ox - Rt. lung, costal surface 


Fig. VI-50 - Ox - Lt. lung, costal surface 



Left Lung 

Ri^t Lung 

Generalised 

Two lobio 

Crani^ lobe 
Cranial part 
Caudal part 
Caudal lobe 

Four lobes 

Cranial lobe 

Middle lobe 

Caudal lobe 
Accessory lobe 

Carnivores 

» 

■ 

Pig 

n 

11 

Ruminants 

” Four lobes, but cran. 
lobe divided into cran. 
and caud. parts 

Horse 

Cran. lobe not 
divided into cran. 
and eaud. pvts 

Three lobes, 
middle lobe 
missing 



Fig. VI-51 - Ox - Lungs, diaphragmatic 

surface 

1. Trachea 
3. Lt. cran lobe 
2a. Lt. eraa. part 
2b. Lt. caud. part 

3. Lt. eaud. lobe 

4. Rt. eran. lobe 


4a. Rt. cran. part 
4b. Rt. caud. part 
$. Rt. middle lobe 
(absent in horse) 

6. Rt. caud. lobe 

7. Accessory lobe 

8. Cardiac notch 
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LUNGS 


Thorax-325 


3. Hilus of lung 


Fig. VI-52 • Dog - Lt lung, 
median surface 


2. Diaphragmatic surface 


2. Diaphragmatic surface 


1. Cardiac impression 


Dog - Rt. lung, 
median surface 


1. Cardiac impression 


4. Cardiac notch 


LUNG SURFACES and their IMPRESSIONS: Root of the lung: the a^rcgation of structures Altering the lung 

at the hilus. 

Costal surface: lies laterally against the thoracic wall 

4. Cardiac notch: the opening between lobes of the lungs wh^ 
Medial surface: faces the opposite lung through the mediasti- the heart sac c<mies in contact with the thoracic wall, 
num. 

PULMONARY VESSELS: 

1. Cardiac impressimi: the impressionformedby the heart on the 

lung’s medial surface, between the 3rd and 6th rib. Pulmonary ^*UL-nK>h-ner’ce) trunk: the vessel leaving the 

rightventriciewhichdividesintorightandleftpulmonaryarteries 

2. Diaphragmatic surface: the cwicave surface conforming to tothelungs. Upon entering thelungsthepulmonary arteries split 

the diaphragm. into smaller and smaller branches parallelling the airways. 

vessels sui^ly the lung tissue, but exdiange gases and 

3. Hilus of the lung: the area on the medial surface where the return oxygenated blood to the heart via the pulmonary veins, 
putmemary bronchus and the pulmonary and bronchial vessels 

and DCTves enter the lungs. Bronchial vessels: sufq)ly lung tissue with oxygen. They ari« 

from branches of the aorta. 
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LUNGS 


Thorax-383 



Fig. VI-54 - Horse - Lt. lung, median surface 


Fig. VI-55 - Ox - Lt. lung, median surface 




4. Tracheal bronchus 


Fig. VI-56 - Horse - Rt. lung, median surface 


A. Lt. cran. ]ob« 

B. Lt. caud. lobe 

C. Rt. cran. lobe 
0. Rt. middle lobe 


B. Rt. Caud. lobe 
T. Aeceteory lobe 

G. Pulmonary a. 

H. Primary bronchi 


a. Pulmonary Uf. 

b. Groove for caud. 
vena cava 

i Ii;t4i*l.‘^bular Htture 


Fig. VI-54 - Ox - Rt. lung 


d. Aortic impreteion 

e. Impreaeion for 
It. subclavian a. 

f. /pex 


median surface 

g. Esophageal 
impresaion 

h. Dors, border 


SPECIES DIFFERENCES 

^neraltzed ^ttern of lobes: two lobes (cranial and caudal) 

on the left and four on the right (cranial, caudal, middle and 
awessory). ■ 

P'8’ and ruminants: have the generalized pattern 

both right and left cranial lobes are divided into 
cranial and camf parts. They also have distinct connective 
tissue septa in the lung assoe. 


Horse: missing the right middle lobe, thus has only three lobes 

on the right, five total. The lobes are not divided by disdna 
tissures. ( 



CLINICAL 

Cardiac ncrtcb: die site for directing a 

heart (cardiac puncture) without piercii^iun^fi^: 
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LUNGS - CLINICAL 


PERCUSSION: £he aci of striking a part with short sharp 
Wows and listoiing for the sound made. This can aid in 
diagnosing the condition of the underlying parts. The noise of 
pwcussion is iwoduced by three sources: 1) impact noise of a 
Anger or hammer striking intercostal space (it is of little 
diagnostic value and is diminished by using a rubber hammer 
or the cushion of the Anger); 2) vibration of the body wall; 3) 
resonance of the und^lying air-filled cavity which acts like a 
drumhead. Solid structures don’t resonate. Percuss with light 
forct; 0 V v an intercostal space to reduce the amount i if wall in 
the vibration (percussitm over ribs causes more of the wall to 
vibrate). 

Finger percussion method: always used in small animals and 
more accurate in largeanimals. Place ihemiddlefinger over the 
intercostal muscle. Taps fingerjusiproximal to the fingernail 
with the tip of the middle finger of the other hand. Allow the 
finger to recoil. A hammer and pleximetercan be used in large 
animals. 

Percussing the basal border of the lung: Systematically percuss 
one intercostal space at a lime. Percuss two points: one over the 
lung and one well below the lung. Continue percussing, reduc¬ 
ing the distance between these two points until you find the 
basal border. This will actually be above the anatomical border 
of the lung (the lung is very thin at the basal border). 


AUSCULTATION OF THE LUNGS: listening to air passing 
dirough airways of the lungs with a stethoscope. The normal 
resting animal will have quiet or inaudible sounds. An excited, 
panting dog will have loud sounds. Normal lung sounds are 
louder over the trachea and its bifurcation, decreasing toward 
the periphery of the lungs. Normal sounds resemble wind 
gently rustling leaves. 

Abnormal sounds: 

>?'.'.. 

• Discontinuouscrackles: intermittent,explosive sounds. They 
: are; caused by sudden opening of an airway or popping of 
: swiretion bugles, they are associated with bronchopneumo- 
; Ilia, mbnsUtial pneumonia, or pulmonary edema. 

i; • Continuous wheezes: caused by air passing through narrowed 
affwayi. On expiration these are associated with spasm, neo- 
pla^ mucosal edema, foreign bodies, or tracheobronchial 
Ijmphadenopaihy. On im^iration they are associated with 
. na^wing (stenosis) of the larynx, trachea, or principal Won- 
dli. 

Auspullation of the ox: normal sounds are harsher and louder 
tfiian in the horse. 


Auscultation triangle: a rcsuicied area due to the thoracic 
limb. 

Boundaries: 

• Cranial - caudal border of triceps brachii 

• Dcffsally - epaxial muscles orline from caudal angle of scapula 

to tuber coxae 

• Caudoventral - curved line from olecranon lonext to last inter¬ 

costal space 

V 

LUNG BIOPSY: must be done craniodorsal to the basal border 
of the lung (obviously!). 

PLEUROCENTESIS or thoracocentesis: the surgical punc¬ 
ture of the chest wall for drainage of fluid. It is performed in the 
dqwndent Howest) point on the standing animal. This is caudal 
to the heart and cranial to the diaphragmatic line of pleural 
reflection. This varies from side to side and species to species. 
General rule: puncture themiddle of an intercostal space (avoid 
cranial ;aid caudal branches of ventral intercostal vessels) 
dorsal to the costochondral junction. 

• Ox; 6th or 7ih intercostal space above the costochondral 

junction. 

• Horse: 7lh intercostal space above the superficial thoracic 

("spur") vein. 


THORACOTOMIES: surgicalopeningoflhe thoracic cavity. 
These openings can be through an intercostal space, by removal 
of a rib, or by splitting the sternum (mediasiinotomy). 

Respiratory assistance during thoracotomies: not needed in 
standing caule because of their thick mediastinum, thus, open¬ 
ing <Kie side will not collapse the opposite lung as it might in the 
dog. 

Vacuum of thorax: necessary for breathing. When closing a 
thoracotomy, inflate the lungs maximally as the last closing 
sutures are placed. 

LOBECTOMY: the rwnoval of a lung lobe. Trauma and 
neoplasia are two common indications for this procedure. The 
bronchi and bronchial vessels must be ligated. 




4 
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Chapter VTT 












URINARY SYSTEM 


3, Capsular veins 



299-Abdomen-: 


Fig. VIM - Cat - Kidney 


^NARY SYSTEM: considered part of the urogenital system 

*^‘<Jneys to the arinarv 

bladder, which empties to the outside through the urethra. 

SffSrS;; system 

ate located high 

So^Zv ' thoracolumbS 

juncuon They are reuopentoneal (behind the peritoneum^ and 
.-^gamst the crura of the diaphragm. Pentoneum) and 

h Righ t kidney; the more cranial kidney by a half-kldnev lennh 
I.s ci^ial Md IS embedded in the renal impression (rece^) of^e 

IJ'^ers caudate lobe, except in the Eig. 

sir'>'• 

™dtoC; t, 

.ipsule of collagenous and some elasUc fibers. It peels awav 
easily from the healthy kidney. ^ ^ 

ADRENAL GLANDS (a-DREE-nal): paired glands located 

•wdtal to the kidneys. They arc endocrine glands prodiKing 

hor^lwTcorric Slvc^onicoids and J 

.normones (cortical, inner zone) and norepinephrine and 

fight response by dumping epinephrine into the Mood snLn. 

I 


SPECIES DIFFERENCES ----- 

Shape: 

• Bean-shaped and smooth (not lobated); carnivores small 
ruminants, pigs and the horse’s left kidney. 

• Heart-shaped and smooth; horse’s right kidney 

• Lobated; ox 

sule of the cat s kidney. 

Mobite kidneys: the ieft kidney of ihe cat and ruminants 
hangs dwn into the abdominal cavity; thus, is not retroperi- 
lon^. Tte rumen pushes the left kidney to the right ofdie 
median plane in ruminants. 

Location: the right kidney is cranial to the left in all species 
except the pig where they arc at the same level. The cat’s 
are a level caudal to the dog’s kidneys level 


Right kidney Left kidney 


Dt^ 

Cat 

Ox 

Small ruminants 

Horse 

Fig 

I 

CLINICAL 


T12-13 tp L2.3 
LI to 4 
T13IOL3 
T13 to L2 
TIS-lTtoLl 
LltoL4 


Slightly more caudal 
L3to5 
L2-3 to L5 
L4toL6 
T16-18 to L2-3 
LI toL4 


Nephritis (ne-FRY-tis); inflammation of the kidneys. 

^renicoabdominal vein: passes over the ventral surface ( 
surgoy^^* adrenal glands i 













KIDNEYS 


Abdomen-331 



Rt. kidney - longitudinal section 


1. Cortex 


2. Medulla 


5. Renal crest 


6. Renal pelvis 


10. Renal hilus 


8. Terminal recess 


Ureter 


9. Renal sinus 


KIDNEY: composed of many lobes, each lobe consists of a 
medullary pyramid capped by cortical tissue. The apex of the 
pyramid is the r^al papilla. Fusion of kidney tissue accounts for 
the different types of kidneys. 

1. Cortex (iCOR-teks); the outer layer of the kidney parenchyma 
beneath the c^sule; characterized grossly by its light colw and 
granular appearance. The cortexconiains the renal corpuscles and 
the convoluted parts of the renal tubules (Pg. 33Q 

2. Medulla (me-DUL-ah): the inner layer of the kidney paren¬ 
chyma. characterized by its striated appearance. It contains col¬ 
lecting ducts and nephric loc^s. 

3. Lobes (Fig. Vll-g): the kidney units, obvious in the ox. but not 
in ihe other doiriesiic species. 

Rena! papilla (RK-nal): the apex of a kidney lobule that drips 
unne into the proximal end of the ureter. The degree of fusion of 
the lobes results in individual papillae or a renal crest 

» 

• 4. Individual papillae (Fig. VII-7): found in the ox and pig, 
results from incomplete fusion of the medullary j^ramids. 


Fig, VII-6 - Horse - Rt kidney 
- longitudinal section 


• 5. Renal crest: the ridge resulting from complete fusion of the 
meduil^ pyramids, found in carnivores, small ruminants and 
horses. 

PROJOMAL END of the URETER: the part of the ureter 
receiving urine from the roial papillae. Its sh^ varies depending 
on the species. 

»6. Renal pelvis (G.pyebs a tub wbasin): the exnandftri pmy i 
end of the ureters in kidneys with a renal crest (carnivores, small 
ruminants and horses), and in the pig (which has papillae). 

• 7. Calyx (KAY-iiks) ^l=calyces) (G. kalyx cup of a flower): the 
cup-shaped structure receiving urine from individual papillae in 
Uie ox and pig. In the ox individual calyces (KAL-iseez) empty 
into two branches of the uret» (sometimes called major calyces). 
In the pig, calyces empty into a renal pelvis. 

9. RENAL SINUS: the potential space occupied by the ureter, 
branches of the renal artery and vein, and lymiAaiics and nerves 
entering the kidney. 

10. RENAL HILUS (HY-lus): the opening into the renal sinus 
where the and renal vessels enter the kidney. 
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KIDNEYS 


Abdomen-332 
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SPECIES DIFFERENCES 


Papillae 

Renal crest 

Calyces 

Pelvis 

Carnivores 

+ 


4. 

Horse 

+ 


4. 

Small mminants 



4. 

Ox + 


+ 


Pig + 


+ 

+ 


Smooth kidnej«: appearance results from complete fusion of 
the Iddney cortical tissue - carnivores, horse, pig and small 
ruminants. Kidneys of the dog, goal and sh^p are hard to 
distinguish grossly. 

pig: has a smooth kidney due to fused cwiical tissue, but has 
unfused medullary tissue resulting in papUlae in a smooth 
kidney. It has no renal crest 

Lobated kidney: found in the ox, resulting from incomplete 

fusion of kidney lobes. It has calyces and papillae, but no renal 
pelvis. 

8. Terminal recesses - horse (Fig. Vn-6): the long tube-like 


extensions that collect and carry urine from the kidney poles to 
the small renal pelvis. Different sources consider than either 
large collecting ducts or diverticulum of the renal pelvis. (To the 
student this argument is the least (rf problems!). 

Glands In the wall of the horse’s renal pelvis: secrete mucous 
which gives the horse's urine a turbid appearance. 

All these renal terms(sinus, pelvis, hilus,crest)are confusing for 

the student. Organize structures into those that are part of the 
kidney parMichyma, those that are part of the ureter, and those 
that are neither. 



Kidney 

Ureter 

Neither j 

Cortex 

4 * 



Medulla 

+ 



Papillae 

+ 



Renal crest 




Terniinal recess 

+? 

+? 


Calyces 


4 - 


Renal pelvis 


4 


Renal ^inis 



4 

Renal hilus 



4 


7. Calyx 

Fig. VII-7 - Pig - Kidney, opened 


6. Renal pelvis 

7. Calyx 


4 . Renal 
papilla 


Fig. Vn-8 - Ox - Lt. kidney, opened 


9. Renal sinus 


3. Lobes 


4. Renal papilla 


a. 

b. R«nal v. 

c. Adrenal gland 
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2. Medulla 


3. Renal crest 


Renal 


7. Renal pelvis 


ONEYS 


Abdomen-333 


Cortex 


Dog - Cross section 


Horse - Sagittal section 



Lobule 


1. Cortex 


2. Medulla 


7. Renal pelvis 


Pig - Sagittal section 


Ox - Sagittal section 


'4. Renal tieeue 
t. Cortex 
Medulla 
S. Renal creet 


5. Rena! alnue 

6. Ureter 

7. Renal pelvie 
Calyx 


a. Glomeruiue 

b. Collecting ducte 

c. Medullary rays 

d. Paeudopapilla 


•. Pelvic recete 
t Major calyx (pig) 
g. Minor calyx (pig) 
H. Br. of ureter (ox) 


Fig. VII-9-12 - Kidneys, showing tissue 

of kidney & ureter 
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URINARY SYSTEM 


Rt. adrenal gland 


Rt. kidney 


A. Xiphoid ckrtjiftgc 

B. Diaphrspn 

C. C»v»I foramen 

D. Esophaffiu 

E- Crui of Diaphragm 
E- Aorta 

G. Teatieular a. 

H. Peoaa major m. 

!• Deferent duet 

J. Int. inguinal ring 

K. Ext. iliac a. 

L. Int. iliac a. 

M. Penia (cut) 


*• Coetal part of diaphragm 
b. Tendinoua center of diaphragm 
e. Median aacrai a. 
d. Genital fold 



Abdomen-334 


Ureter 


Lt. adrenal gland 


Lt. kidney 


Renal a. 


Lat. lig. of 
bladder 


Urinary bladder 


Opening of ureter 


Urethra 


Fig. VII-13 - Horse - Abdomen, opened ventrally, viscera & caud. 

vena cava removed, urinary bladder opened 















KIDNEY - ARTERIAL SUPPLY 


Abdomen-336 


Glomerulus 


Afferent arteriole 



Efferent 

.arteriole 


Interlobular a 


Fig. VII-16 - Blood supply to kidney 


Arcuate a 


Interlobar a 


Renal a 


Straight vessels 

(vasa rec. i) 


Renal pelvis 


Interlobular a 


Ureter 


Interlobar a 


A. Glomenil&r captula 
6. Prox. convoluted tubule 

C. Nephrie loop 

D. Diet, convoluted tubule 

E. Collecting tubule 

F. Collecting duet 

A. Pseudopapitlae 


Fig. Vn-17 - Dog - Kidney 


b. P«ivic raceues 


• parasagittal section 
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CLINICAL - KIDNEYS 

Nephrectomy (Gr. nephrcs. kidney + ektome, excision): 
rmovar(exci$ion) of a kidney. Always check that the other 
Kdney is piescm and fiincdbmng first. Also check for double 
iCTal arteries. 

Nephrotomy (Gr. nephros + tome, a cutting): surgical 
ihcisKHi into a kidney. This can be done to remove a calculus. 

Pyelonepbritis (py'e-loh-ne-FRI-lis) (Gr pyehs. pelvis + 
nephros + iiis)y. infiammation of the kidney and its pelvis. 

Renal biopsy: theremoval of renal tissue forhistopaihological 

evalu2Ui(». 

• Hoi^: imsh the left kidney per rectom against the left 
paralumbar fossa and direct the bit^ needle through the 
wall. 

• Ok: as in the horseper rectum, butpush the kidney to theright 
paralumbar fossa. 

• Dog: oblique incision in the craniodorsal angle of the 
paralumbar fossa Hold the kidney against the wall with a 
finger and insert the needle through a separate puncture site. 

• Cat: palpate the kidney against the abdominal wall and 
d'reci the needle through the wall. 

{f^om AppUtdVetertRaryAnatomy, Hebei and de Lahunta, 1986). 

Ectopic ureters: a ureter that terminates some place other 
I than the urinary bladder - uterus, vagina, or urethra. This 
I results in urinary incontinence (dribbling urine). This affects 

small toy breeds more than largebreeds.Reimplam the ureters 

by duplicating the obUque path through the wall of the urinary 
b’aclder to prevent reflux of uriiie up uretw. 

palpation of the ureters: possible in cattle with 
-^nvelonephritis. 

Patei't (cersisient) arachus; ccmnects the urinary bladder to 
the UinbiJievs. It usuaUy degenerates after birth. If patent, it 
causw »irine to dribble from the umbilicus; and should be 
surgicaUy removed. 

Cystitis: inflammation of the urirwHy bladder. 

Orioaiy calculi (sin.=calculus): an abnormal concretion in 
any pM of the urinary system. It is vesicular when in d>e 
bladder and renal \vh<»n in the renal pelvis. Some are radio¬ 
paque and some are radioluc«iL 

Cystotomy: opening of the urinary bladder. 

Cystoceni^is: taping of the urinary bladder with a needle to 
remow urme. This may be necessary to prevent rupture of a 

bladder in tomcats that have urethral calculi. 


NEPHRON (NEF-ron): the niicroscq>ic, functional unit of the 
kidney, consisting of a urine-producing tubuleand a renal corpus- ■ 
cle. CoUeciing ducts (not a pan of the nqrhron) cany the urine ' 
produced by the nephrem to the rwial pelvis. 

1. Renal corpuscle (KOR-pusT): the glomeralusand the glomeru¬ 
lar capsule. 

2. Glomerulus (gloh-MER-yoo-lus): a toft of arterial cafrillaries 
associated with the glcnnerular capsule. 

3. Afferent arteriole; the small vessel entering the glomerulus. 

4. Efferent arteriole: the small vessel leaving the glomerulus. 

5. Vascular pole of the glomwiilus: the point at which the affwm 

and eff^nt arterioles enter and leave the glomerulus. 

6. Glomerular (Bowman’s) capsule: the double-walled, cup¬ 
shaped, expanded end of the nmal tubule surrounding the glomeru¬ 
lus. It has a visceral layer and a parietal layer. 

• 7. Visceral layer; surrounds the glomerulus (capillary tuft). 

• 8. Parietal layer: surrounds the urinary space, the visceral layer 
and the glomerulus. It is continuous with the visceral layer at the 
glomerulus’ vascular pole. 

• 9. Urinary space or space of Bowman’s capsule: the space .. 
between visceral and parietal layers of the glom^ular capsule. V 
Fluid is filtered from the glomerulus through the visceral layer of '' 
the glomerular capsule, collects in this space, and drains into the 
lunjCT of the tubular part of the nephron. 

Tubular part of the ncphrmi: consists of the proximal convo¬ 
luted tubule, the nephric loop, and the distal convoluted tubule. 

!0. Froximal convoluted tubule: the longest pan of the nephron, 
a twisted imI: extending from the glomerular c^sule toward the 
medulla, whete n t^^ai^tens into the nephric loop. 

11. Nephric loop or loop of Henie: descends into the medulla and 
then ascends to continue as the distal ccr'voluted tubule. It has 
thick and thin parts. 

12. Distal convoluted tubule: continues the nephric loopclcre to 
the glomwulus and then joins the collecting ducts. 

13. COLLECTING DUCTS: the long tubes receiving urine 
from the distal convoluted tubules. They run through the medulla, 
joining other ccrflecting ducts to open onto the renal crest or 
individual papillae as papillary ducts. These are not considered 
part of the nephron. 

14. Papillary ducts: the openings of the collecting duct onto the 
renal crest or individual papillae, depending on the species. 

s 
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NEPHRON 
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6. Glomerular capsule 


1. Renal corpus 


K/. Prox. convoluted tubule 


9. Urinary space 


7. Visceral layer 


8. Parietal layer 


2. Glomerulus 
3. Afferent 
arteriole 


5. Vascular pole 


4, Efferent arteriole 


12. Dist. convoluted tubule 


13. Collecting duct 


11. Nephric loop 


Fig. VlI-18 •> Nephron (schematic) 


14. Papillary dnct 
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URINARY BLADDER 


Abdomen- 442 


5. Lt. kidney 


Fig. VII-19 - Horse - Topographic 
anatomy - cran. view 


1. Ureter 


A. Rt. adrefi&l gland 

B. Lt. adrenal gland 

C. Rectum 

D. Deferent duet 

E. Deep inguinal ring 

F. Supr inguinal ring 

G. Va^nal ring 

H. Parietal vaginal tunic 

I. Psoae major m. 

J. Feoaa minor m. 

K. Traneverse abdominal m. 

L. Int. abdominal oblique m 

M. Rectus abdominis m. 

N. Aorta 

O. Gaud, vena cava 

P. Celiac a. 

Q. Gran, mesenteric a. 

R. Testicular a. 

S. Ext. iliac a. 

T. Pudendoepigastric trunk 

U. Int. iliac a. 


a. 12th thoracic vertebra 

b. Costal cartilage 

c. Sacral In. 


2. Urinary bladder 


1. URETER (yoo-REE-ter): the paired fibromuscular lubes car- Trigone of the urinary bladder: the internal area of the dorsjd 
rying urine from the kidneys to the urinary bladder. Located bladder between the two ureteral openings and the start of the 
retroperitoneally along the dorsal abdominal wail, each ureiw urethra. 


runs caudally to die brim of the pelvis. They pass venual to the 
ducuis deferens, Ick^ around the rectum and internal genitalia to 
the reach the urinary bladder’s dorsal surface. The uretCTS pass 
through the urinary bladder’s wall at an acute angle, preventing 
backflow and still allowing urine to empty into a full bladder by 
peristaltic action. 

2. URINARY BLADDER: the greatly distensible pouch receiv¬ 
ing and storing urine from the kidneys fw release out the urethra. 
The wnpiy bladder lies almost entirely widiin the pelvic cavity, 
but with distention extends into Iheabdom inal cavity. The bladder 
has a free apex, a body, and a neck. 


Ligaments of the Urinary Bladder: the three connecting perito¬ 
neal folds reflected from the urinary bladder onto the abdominal 
and pelvic walls. The median (ventral) ligament (3) reflects frcan 
the bladder’s ventral surface to the pelvic floor and abdominal 
wall, as far cianially as the umbilicus. The urachus is the vestigial 
structure from the apex of the bladder to the umbilicus in the 
medial ligament The two lateral ligaments (4) connect the sides 
of the bladder to the lateral pelvic wall. The round ligament of the 
bladder, a remnant of the umbilical arteries of the fetus, travel in 
the edge of the lateral li^ments. 
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OVARIES 
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6 . Uterine opening 
(inside) 


/ ■ I - I 



Fig. VlII-1 - Bitch • Lt. ovary, 

ovarian bursa opened 


1. Ovary 


Serous layer 


2. Uterine tube 



Fig. VIII-2 - Bitch - Lt. ovary & uterine 
tube, broad lig. removed 


9. Abdominal opening 


3. Infundibulum 


6. Uterine opening 
(inside) 


OVARIES (OH-var-ees): the fwnale gonads homologous to 
Uie male testicles. The ovaries are round or oval and may be 
Jiodular. They function in the maturation of the female germ cells 
(oocytes) and in hormone production. The visceral peritoneal 
covering of the ovary is called the superficial ^ithelium. The 
tunica albuginea (white tunic ) is the condensed connective tissue 
underlying the epithelium surrounding the ovary. 

Cortex: the outer zone of the ovary. It is composed of follicles in 
various stages of development, corpora lutea, and connective 
tissue stroma. 

Medulla: the central area of the ovary. It contains blood vessels, 
nerves, lymphatics, smooth muscle fibers and connective tissue 
fibers. 

2. UTERINE ■^E(YOO-ter-in)("oviduct”orfaUopianuibe): 


the duct running from the ovary, between the layers of the 
mesosalpinx (pg. 348), to the tip of the uterine horn. It conveys the 
oocytes or fertilized egg from the ovary to the uterus and conveys 
sperm toward the ovary. It is the site of fertilization of the ootid. 

3. Infundibulum (L. funnel): the expanded, funnel-sh£^)ed ovar¬ 
ian end of the uterine tube. 

4. Fimbriae (L. fringes): the irregular, finger-like projections on 
the free edge of the infundibulum. At ovulation, they pick up the 
oocyte from the surface of the ovary and direct it to the 
infundibulum. 

Abdominal opening of the uterine tube: the opening in the 
cwiterofthe infundibulum. Itis the only opening of the peritoneal 
cavity to the outside m the female animal, llie male has no such 
opening. 
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OVARIES 
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Fig. VHI-3 - Mare - Rt. ovary & uterine tube 


1. Ovary 



3. Infundibulum 


Fig, VIIX-6 - Sow • Ovary, racsosalpinx cut 



Fig. VIlI-5 - Cow - Lt. ovary, mesosalpinx 

moved to show ovarian bursa 

2. Uterine tube 

A. M«aovuium 

B. 

C. Ovftriao bun* 

D. Proper bg. of ovary 

E. Metometriuin 
P. Uterine horn 

G. Suapentory lig. (cemivoret) 

4. Lett rib 

b. Round lig. of uterui 


SPEQES DIFFERENCES 
! Location of the Ovaries: 


Ktch, queen and mare: liecaudal lo the Iddneysin thesuWuinbar 
.region. 

! Cow, ewe and sow: lie at thepelvic inlet due to caudal migration. 

I ^ 

die ctvtex and medulla of the ovny are reversed, the 


cortex being in the center surrounded by the medulla. 

7. Ovulatkm fossa: the central dej^essicm in the mares’s 
ovary where ovulatkm takbs place. 


■ ■ -SffieS Bll 
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UTERUS 


Ovary 
Uterine tube —C 


1. Uterus 


Fig. VIII-7 - Bitch - Reproductive 
tract, opened - dors, view 


Vaginal fornix 
Vagina 


Urinary bladder 


4. Uterine body 



Pelvis'343 


5. Uterine horn 


2. Cervix 


3. Cervical canal 


Ext. urinary orifice 


Vestibule 


Vulva 


Labium 


Clitoris"^ 


1. UTERUS (YOO-ie-rusKG. hystera): the highly expandable, 
tubuly organ where the embiyo/fetus develops. 

2. Cervix (SER-viks)(L. neck): the constricted caudal part of the 
uterus joining the uterus to the vagina. It usually is located in the 
pelvic cavity. 

3. Cervical canal: the channel through the cervix. Having open¬ 
ings at bo& ends (the int^nal utaine ostium and the external 
ostium) it is closed, exc^ during estrus and birth. 


4. Body: the part of the uterus between the cervix and the uterine 
horns. It opens into each uterine hom and into the cervix. The body 
of the utwus lies dorsal to. the urinary bladder and ventral to the 
descending colon and rectum. 

5. Uterine horns: the two musculom«nbraneous extensions of 
the u^rine body which are continuous cranially with the uterine 
tubes. They are located entirely within the abdomen. 

t 

' 

s 
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Uterine tube 


Fig. VIII-8 - Mare • Reproductive 
tract opened • dors,view 


Urinary bladder 


A. Broad lig. 

B. Mesovarium 

C. Mesosalpinx 

D. Ovarian bursa 
B. Meaometrium 
G. Suspensory lig 

(carnivores) 


a. Int. uterine orifice 

b. Ext. uterine orifice 

c. Ventr. conunissure 
e. Fossa clitorldis 

e. Constrictor vestibuli 

f. Constrictor vulvae m 
g- Openings of minor 

vestibular glands 


Vestibule 


Vulva 


Labium 


Clitoris 


B 


I SPECIES DIFFERENCES 
Uterine horns and body; 

Carnivores and sow: very Iwig horns compared to their body, 
an adaptation for litter bearing (carrying sevwal developing 
young). 

I 

I Mare; relatively short horns, of equal length to its uterine body. 

! Cow ^ ewe: long horns and short bodies like the carnivores 
M^ig. The ends of the uterine horns are coiled up like ram’s 


horns and continue back parallel to each other. They are bound 
together by the intercomuai ligaments, giving the false impres¬ 
sion of a long uterine body. 

Caruncles (L. carmculae, small fleshy masses): the regularly- 
spaced, circular toovoid, internal, specialized thickeningsof the 
ruminant s endometrium, making up the maternal componrat of 
the placenta. The fetal component is thecoiyledon. Together the 
caruncle and the co^ledon make np a placentome. The 
placetomes enlarge during p-egnancy and can be palpated m 
estimate the stage of |segnancy. 
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Fig. VIII-9 - Cow - Reproductive tract 

opened - dors, view 


6. Intercornual lig 


6 . Intercornual ligg 


7. Spiral fold 


Fig. VIII-10 - Cow “ Geilital organs 

cran.aspect 


1. UUruf 

2. Utdrine horn 

3. UUrine body 

4. Cervix 

5. CerviceJ canAl 


a. Int. uterine orifice 

b. Ext. uterine orifice 

c. Veotr. commisimre 

d. Foeaa clitoridie 

e. CoRitrietor veetibuU m 
t. Constrictor vulvae xn, 

C* Hymen 

b. Ovary 
i. Uterine tube 
}• Vafina 
k. Vestibule 


l. Vulva 

m. Urinary bladder 

n. Ciitorie 

o. Labium 

p. Va^nal fornix 


A. Broad lif. 

B. Mesovarium 

C. Mesosalpinx 

D. Ovarian bursa 

E. Mesometrium 


SPEQES DIFFERENCES 


(fornix) 


6. Intercoreuai ligaments: dorsal and ventral ligaments 
necdng the uterine horns in the cow and ewe . 

Cervix 


con- 7. Spiral folds • cow and ewe: have a. vay long cwvix, 
x:haracterized by transv^% folds that intpritigi tafp with each 
other to effectively occlude, along with the mucous secretions, 
the c^cal canal. It is (^n only during estrous and parturitiOT. 

) the 8.Ihilvini(L.pu/v«iisacushion):themoundsorcushiOTsinthe 

«ess sow that interdigitate with each other, closing the canal. 
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8. Pulvini (sow) 


Fig. VIII-ll - Sow - Reproductive tract 

opened - dors, view 


CLINICAL 


be diagnosed by rectal vaginal exam 


abdoffieiia^ 




UTERUS 
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VAGINA - VESTIBULE - VULVA 


Pclvis-347 



1. VAGINA (va-JY-na): the part of the reproductive tract be¬ 
tween the cervix and the vulva. With the vestibule and vulva, it is 
the female’s copulatory organ and the birth canal. The hymen is 
the poorly developed, vesUgial. mucosal folds at the junction of 

the vagina and the vestibule. 

2. VESTIBULE (VES-U-byool) (L. veslibulum. antechamber)- 
the part of the reproducuve tract belonging to both the urinary a.-.d 

the genital systems. It connects the vagina with the external 
genital opening*, the vulva. 

3. External urethral oriHce: the urethral opening at the 
vaginovestibular junction. This opens on a papiUa, the urethral 

, in the camiv^s. 

^TteUract orifice that terminates the 

*TheshaUo«hun,mv=stibuIeisindu<fcdmihccx<<^al8eniuUa.In 

where «IS much longer, it is wnsidered an irncmal rether than an extemil agan! 


6. Labia (LA Y-bee-aXsin.= labium); the right and left lips of the 
vulva. The vulvar cleft is the opening between the labia leading 
into the vestibule. 

4. Ciitm-is ((Xl-io-ris): the homologue of the male penis, located 
within the ventral commissure of the vulva. The cUtoris has left 

and right crura that attach to the ischiatic arch. The crura come 
K^ethertoform thel^y. Theglans isiheonly exposed partof the 

clitoris. ITie glans is in the cliioral fossa surrounded by the clitOTal 
prepuce. 

7. FEMALE URETHRA (yoo-REE-thra): the tube transporting 
urine from the urinary bladder through the external urethral orifice 
to the vestibule. 

Urethral (urethralis) muscle: the skeletal muscle covering the 
lateral and ventral sides of the urethra. The sphincter formed by 
the urethral muscle is under voluntary control. 
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Fig. VIII-13 - Cow - Reproductive tract 

• median section 



( glands of Bartholin”); the bitch, ewe, mare and sow have 
minor vestibular glands. 

Os clitoridis: a homologue os penis is found radiographically 
in some bitches. 


u. T -Kuiai lornix trecessme cramoveniial recess formed by 
the cen'ix bulging into the vagina (pordo vaginalis) in the mare 
and bitch. The cow and ewe have a craniodorsal recess. 

Vestibular bulbs: the organized erectile venous plexuses in the 
vestibular walls of the mare and bitch. During the dog’s “tie” 
the bulbs are erect and press against the penis caudal to the 
enlarged bulb of the glans. 

9. Suburethral diverticulum: the bUnd pocket just cranial and 

ventraltotheextemaluredualopeninginthesowandcow This 

iS clinically important when catheterizing a cow. 

Vestibular glands: open into the vestibule and lubricate the 
reproductive organs during parturition and copulation. The cow, 
queen, and sometimes the ewe have major vestibular glands 


CLINICAL 


V' 


Vaginal smears: the li^ of 
secretions in-thc bitcR tpde^ 






^^indsudiers' 
the mare 
the lips of the ;’ 
reproduction pr 
the vestibule. 






orunne 





BROAD LIGAMENT 
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5. Mesometrlum 


- Bitch 
Genital tract 
lat. view 


6. Suspensory lig 
of ovary 


1. Mesovariuni 


3. Mesosalpinx 


7. Vaginal process 


4. Ovarian 
✓ bursa 


A. Ovary 

B. Uterina hom 

C. Uterina body 

D. VagiAa 
B. Labium 

F. Vuivar daft 


a. Sacrum 

b. Ractum 

c. Anut 

d. Urinary bladdar 

a. Mad. lig. of bladdar 
L Lat. lig. of bladder 

g. Urethra 

h. Round lig. of uterua 

i. Ureter (VIH-e) 


rroper ug* oi ovary 

Fig. VIII- 15 - Bitch - Lt. ovary, ovarian 

bursa opened 


BROAD LIGAMENT; the fold of connecting peritoneum (se¬ 
rosa) connecting the visceral peritoneum of the female reproduc¬ 
tive tract to the parietal peritoneum of the abdominal wall. It is 
subdivided into portions suppcHting individual parts of the repro¬ 
ductive tract mesovarium, mesosalpinx and mesometrium. 

1. Mesovarium (mes’oh-VAY-ree-um): the cranial part of the 
broad ligament attaching the ovary to the dorsolateral abdominal 
wall. 

• 2. Proper ligament of the ovary or ovarian ligament: the 
caudal continuation of the mesovarium’s cranial free edge con¬ 
necting the ovary to the end of the uterine hom. 


3. Mesosalpinx (mes’oh-S AL-pinks) (G. salpin tube or trumpet): 
the lateral fold arising from the mesovarium that holds the uterine 
lube between its two layers. The mesosalpinx is the only portion 
of the broad ligament not directly attached to the abdominal wall 

4. Ovarian (oh-VAR-ee-an) bursa: the small peritoneal cavity 
form^ by the mesosalpinx and mesovarium into which projects 
the ovary. 

Mesometrium (mes’oh-MEE-tree-um): the part of the broad 
ligament attaching the uterine horns and body to the dorsolateral 
body wall. The round ligament of the uterus (e) is the caudal 
continuation of the proper ligament of the ovary and is located in 
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BROAD LIGAMENT 
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Fig. Vni-16 - Mare - Genital tract • lat. view 


the free edge of a secondary fold off the mesometrium. It 
extends through the inguinal canal. 

Structures associated with the bread ligament: 

Ovarian vessels: the blood supply to the ovary traveling in the 
mesovarium. 

Uterine vessels: the blood supply to the uterus traveling in die 
mesometrium. Upon reaching the uterus they course cranially 
along the sides of the uterus and uterine horns to anastomoses 
with the uterine branches of the ovarian arteries and veins. 


SPECIES DIFFERENCES 

6. Suspensory ligament of the ovary: the mesovarium's cra¬ 
nial free edge attaching the ovary to the last rib, present only in 
the carnivores. 

Mesosalpinx: cwnjrfetely covers the ovary, excqil for a small 
^tintheJaieli. In the cow, sow and mare it is lessex tensive., jii« 
“draping” over the ovary. 

Cow: the broad ligament is attached along the pelvic inlet 
instead of the dorsi^aieial body wail. The homsof the uterus coil 
: back on Uiemselves. placing the ovaries just cr anial in rty. trim 


of the pelvis; much farther caudal than the other domestic 
species. 

7. Vaginal process: iheevaginationoflheparietal and visceral 
peritoneum through the inguinal canal (in the carnivores). It 
contains the round ligament of the uterus. 


CLINICAL 

Suspenswy ligament of the ovary (6): broken when ^ying | 

a bitch to Iwing the ovary to the incision site. 

Ovariobysterectomy or “spay”: removal of the ovaries, uter¬ 
ine tubes, and uterus. (This is a veterinarian’s "bread and 
butter"). A midline incision is made through the linea alba 
(make it large, not a “tey bole" iiKision). Find a uterine hom. 
Pull this toward die incisioii. With a finger strum the susp^- 
sory ligament to break it down so the ovary can be to 

theskinincision.LfgaiBthepvarianvesselsinthemesaiietriuiii. 

Follow die u terine bean back; to the body arid up the hom 

^ find die other ovary. Lillie its pyari^ vesrels. Break dbim 
the broad ligaraimt bade to the uterine body. Clainp 
the ut^ne body arid uterine togethm- or s^dniie^^ 
Sever Ure uterine body arid ren^^ the hans. md ovafii| 

Glose’ihe.aiimak; • 




GENITAL ORGANS - HORSE - COW 
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Fif. VIII-17 - Horse - Abdominal cavity, 

topographical - caud. view 


1. Mesovarium 


7. Ovulation fossa (horse) 


2. Mesometrium 


5. Body of uterus 


4. Uterine horn 


6. Urinary biadder 


8. Dors, intercornual 
tig. (ruminants) 


1-2. Broad 

1. Matovarium 

2. Masometnum 

3. Ovftry • 

4. Uterina horn 

5. Body of utarua 

6. Uiinary bladder 

7. Ovulaiion foua (horse} 

8. Dors. Inlercomual 
lig. (ruminants] 


A. Epaxial mm. 

B. Kypaxial mm. 

C. Rectus abdominis m 

D. Ureter 

E. Aorta 

F. Caud. vena cava 

G. Ovarian a. 

H. Uterine a. 

I. Descending colon 


a. Lat. Mg. of bladder 

b. Med. Mg. of bladder 

c. 5th lumbar vertebra 

d. Abdominal wall 


e. Mesocolon 


Fig. Vin-18 - Cow - Abdominal cavity, 

topographical - caud. view 
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GENITAL ORGANS - COW 
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3. Body of uterus 


6. Broad lig 


4. Vagina 


1. Lt. ovary 


8. Ureter 


7. Urinary bladder 


ovary 


Fig. VIII-19 - Ox - Pelvic region - sagittal section 


A. Descending colon 

B. Sigmoid loop of colon 

C. Rectum 

D. Anus 

E. Retroperitoneal area 

F. Body of udder 


G. Teat 

H. Sacrum 

I. Coccygeus m. 

J. Levator ani m. 

K. Transverse abdondnal m. 

L. Int. abdominal oblique m. 


M. Rectus abdominis m. 

N. Rt. internal iliac a. 

O. Rt. external iliac a. 

P. Pudendoepigastric trunk 

Q. Ext. pudenda a. 





EMBRYONIC MEMBRANES 
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a. Allantoic cavity 

b. Yolk »talk 

c. Urachus 

d. Umbilical stalk 


Fig. VIII-20 - Horse - Extracmbryonic 

membranes (schematic) 



EXTRAEMBRYONIC MEMBRANES: membranes formed 
around iheembryo forproiection and implantation in the maternal 
endometrium. 

1. Amnion: the inner embryonic membrane surrounding the 
amnionic cavity and fetus. 


from the mother to the fetus; and waste products from the fetus to 
the mother. It also has endocrine functions and forms a barrier 
between fetal and maternal blood. 

FetalComponent: formed by the three layersofthecbrnroallantoic 

membrane, as follows: 


2. AmnioUc cavity: the cavity encompassed by the mnnion and 
filled with amnionic fluid, providing Uie fluid environment that 
protects the fetus. 

3. Chorion: the outer embryonic membrane surrounding the 
allantoic cavity, amnion, amniotic cavity, and fetus. This layer 
makes up the fetal compon«it of the placenta. 


6. Fetal endothelium: lines the allantoic blood vessels. 

7. 'Fetal connective tissue of the chmioaDantois: mesoderm 
surrounding the blood vessels. 

S. Chorionic epithelium: the surface lay^of the chorioallantoic 
membrane. 


4.AlIantois:anevaginationfrwnthehiiKlguL'Ihi&ex^embry<mic 

membrane lines the inside of the choridST, forming the 
chorioallantoic membrane. Italso lines Iheoutsideof ihearnnkm, 
forming theallanu^nicMi. This layer provides the vasculature to 
the two memlmtes (chorion and amnion) it lines. 


Maternal Comptment consists ofthree layers of theoidometrium 
(uterine mucosa), as follows: 

9. Maternal epithelium of the endometrium (uterine la ming 
qrithelialis). 


5. Chorioallantois: the fused chorion and aUantois. - 10. Maternal connective tissue: surrounds the vessels of the 

ni . . . endOTietrium. 

PLACENTA: the structure formed by ^position of fetal and 

maternal tissue. It functions to exchange nutrients and oxygen ll.MatemaIendothelium:linesthevesselsoflheendometrium.j' 
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PLACENTAL TYPES 


Pclvis-354 


SPECIES DIFFER = CES: 

A. Epitheliochorial placenta; has all six layers 
(three fetal and three maternal), seen in the 
horse. i 2 i£, and ruminants. 

• Adeciduate (a=not, deciduus=falling ofO pla¬ 
centa: the maternal component is not sloughed 
during birth (horse and pig). 

• Partially deciduate placenta: part of the 
endometrium (mat»nal CMiponeni) is sloughed 
off (ruminants) . 

B. Endotheliochorial placenta: found in the 
carnivores. The maternal ^ithelium and con¬ 
nective tissue layers are abswit, the maternal 
endothelium being in direct contact with the 
choricmic epithelium. 

• Deciduate placenta: found in carnivores the 
maternal endometrium is lost during birth. 



CARNIVORE 


HORSE 


COW 


Placentome 


Fig. VIII-22 - Placentae 


A. EPITHELIOCHORIAL 



B. ENDOTHELIOCHORIAL 


Fig. VlIl-21 - Placental components 


CLASSIFICATION of the PLACENTA; shape and 
vascular arrangement of the apposition of maternal and 
fetal tissues. 

12. Diffuse placenta; hmrse and pig; apposition over 
most of the chorioallantois by villi and microvilli 
evaginaiing into the endometrium. 

13. Cotyledonary placenta or plaantomes; found in 
ruminants where apposition is in discrete areas. 

Placentome: the functiontU, discrete placental part con- 
sisimg of a connected cotyledrxi and caruncle found in 
•ihe cythingras. In ihecQa^itisdome-sh^ied, in the small 
ruminant it has a dent in its top. 

• 14. Cotyledon: the fetal component of the placenta 
that forms villous processes that interdigiiate with the 
maternal components. 

• 15. Caruncles: the maternal component consisting of 
disc^ units scanned over Ae endometrium. Th^ are 
prolifwaUais of the ccmnective tissue and are fonnd 
in non-pregnartt animus. 

16. Zonary placenta: fourxl in camivOTes. alnoad band 
of appositirm of maternal and fetal tissue around the 
transvCTse circumference of Ae chorioallantois. 
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RECTAL PALPATION 
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Letcrmining the stage of estrus or pregnancy in cattle is 
economically very important to the cattleman. This can be done 
by systematic, gentle, and efficient rectal palpation. To orient 
yourself, once in the rectum, find the cervix. It is a firm cylinder 
that may be over the brim of the pelvis or completely in the 
abdomen, depending on the stage of pregnancy. Sweep your 
open hand over the brim of pelvis to locate it. Next, retract the 
uterus into the pelvic cavity of cows open (not pregnant) or less 
than 90 days pregnant. If over 90 days pregnant, this can’t be 
done. To retract the uterus, move cranially to the cervix to the 
uterine horns and locate the intercomual ligaments. Grasp the 
ventral intercomual ligament and flip the uterine horns and 
ovaries into the pelvic cavity. 

Palpate the entire length of the uterine horns for consistency. 
An empty hom willhavea mealy consistency. Apregnanthom 
will be fluid filled with resiliency and fluctuation. 

There are four criteria to use to diagnose a positive pregnancyi 
1. Palpable amnionic vesicle; 2. Slip of fetal membranes; 3. 
Palpable fetus; and 4. Palpable placeiomcs. 

Amnionic vessel: can be palpated from 30 to 65 days of 
gestation (after 65 days it is too large and soft to palpate). It is 
found in the most distended of the hom with the thinnest 
.wall. It should not be used routinely to diagnose pregnancy 
because this may cause abortion. 

“MembranesHp”: chorioallantoic membranes can befeltat 30 

to 35 days poslbreeding (with practice). Grasp the hom with the 
thumb and finger and let it slip through. The membrane will 
pass through first, followed by the uterine wall. The membrane 
“slip” feels like a taut string slipping lengthwise between the 
finger and thumb. 

Placetomes: small ones can be detected at 70 to 75 days. They 
increase in size as pregnancy continues. Do not mistake one for 
an ovary! 

Fetus; fairly reliable indication of pregnancy! It can be pal¬ 
pated after 65 to 70 days. 

Uterine (middle uterine) artery: can be palpated going to the 
gravid ham at 85 to 90 days of gestation. A "buzzing" sensation, 
fremitus, can be palpated at 90 to 120 days in the aiteiy. The 
movable uterine artery travels in the broad ligament to the horns 
of the uterus. By rectal palpation, run your fingers from the 
abdominal cavity to the pelvic cavity along the lateral wall. The 
first artery encountered is the immovable external iliac artery 
coursing down the cranial edge of the shaft of the ilium. The 
next artery is the movable uterine artery. 

C(wmon tnoTS in pregnancy diagnoses are mistaking the 
urinary bladder and die rumen fo the uterus, ftegnancy diag¬ 
nosis is important to cattlemen between 35 and 120 days after 


the bull has been taken away from the hwd. If the cow is open 
(not pregnant), the cattlemen need to know when she will come 
into heat (estrus) again so she can be covered (bred). If the horns 

are empty (ncm-pregnant). palpate the ovaries to determine the 
stage of estrous. 

Palpation of the ovaries and uterus; in conjunction with the 
chart, can tell the stage of estrous the animal is in. Thus, it can 
be estimated how long befwe the cow comes back into heat and 
will be ready to breed. 

The ovaries are located on the ventrolateral margin of the pelvic 
inlet, just cranial to the external iliac artery. Pregnancy draws 
the ovaries forward. To palpate the ovaries they should be 
retracted by grasping the ventral intercomual ligament and 
flipping the hwus and ovaries into the pelvic cavity. 

F (Mature follicle): a spherical massofcellscontainingacavity 
and ovum (egg, female sexual cell). This is a soft, fluctuating 
structure that can be identified during rectal palpation. 

OVD (Ovulation depression): the depression left in the mature 
follicle after ovulation, usually lasting 24 hours. 

CH (Corpus hemorrhagicuro): a ruptured follicle filled with 
blood. It is a soft, but not flucuiating. elevation on the ovary. 
Depending on iu size, it is classified as a CHI (1 cm), CH2 (1- 
2 cm) or CH3 (larger than 2 cm), 

CL (Corpus luteum): results when the blood in a corpus 
hemorrhagicum is replaced by cells that produce hormones 
(progesterone). It feels firm to hard and is classified, depending 
on size, into CL3 (greater than 2 cm and firm), CL2 (1-2 cm and 
firm) and CLI (1 cm ^d hard). 

S (Static ovary): an ovary In which no follicle, corpus 
hemorrhagicum or corpus luteum can be felt. 

Uterus: palpating the uterus can also indicate the stageof estrus 
and should be correlated to what is found on the ovaries. 

UN • uterus normal 
UT - uterus turgid 
UE - uterus edematous 

Abbreviations used are: F. follicle; OVD. ovulation depres¬ 
sion, CHI, corpus hemorrhagicum 1 cm. in diameter (soft); 
CH2, 1-2 cm (soft); CH3, 2 cm. (soft) CL3, corpus luteum 
(fully developed); CL2,1-2 cm. (firm); CL3.1 cm. (hard); S, 
^abc; UT, ut^us turgid; UE, uterus ed^nalous; UN, uterus 
nonnal. 


Chvt from R. 2^enijanis, “Diagnose and Iberapeutic Techniques in 
Animal Reproduction" 2ad ed. 1970. Williams & Wilkins-Balcimore 
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CHi 






7 - 17 days 


Chi 


1 ‘3 days 


CHs 






17 - 19 days 
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20 • 21 days 


Correlation of findings indicative of stage of cstrus cycle & time to next cstrus 

Findinp in ovari« & uterui Approx. Days to 

Rt-ovary Lt. ovary Utarus astrucycls predict sstrus 


rr 

20 - 21 

n 


FT 

1 - 3 

fE 

3-5 

■N 

5 • 7 
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17 . 19 

T 
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F. Efferent duct 
5. Deferent duct 


B. Mediastinum testis 

A. Tunica albuginea 
G, Epididymal duct 

C. Lobules 
b 

D. Seminiferous 
tubules 


E. Rete testis 


“ 2 . 


Fig. VIII-20 - Dog - Testicle, epididymis 

& deferent duct (schematic) 

1, TESTICLE <x TESTIS (TES-tis) (pi.= testes): the male 
gonad that produces both testosterone (male sex hormone) 
and spermatogonia, the male germ cell that differentiates into 
sperm. The testicles are cewtiained in the scrotum and vary 
considerably in shape and size among the species. 

A. White tunic or tunica albuginea; the strong, white, 
fibrous c^suie enveloping the testicle. 

B. Mediastinum testis: the cord of fibrous tissue running 
through the middle of the testicle, containing the rete testis. 
S^PtaS. webs of connective tissue, radiate from the mediasti¬ 
num to the tunica albuginea, dividing the testicle into numer¬ 
ous lobules. 

C. L<d>ules: the units of the testicle, each contains a few 
seminiferous tubules. 

D. Seminiferous tubules (sem'i-NI-fer-us TOO-byools): 
the hollow structures in which germ cells differentiate to 
spennatozoa. The major iwi of the lubulesare theconvoluied 
seminiferous tubules, where sperm produciicMi occurs. The 
straight seminiferous tubules are the short, straight pan near 

' •’^lasiinum. They do not produce sperm. 



E. Rete (R£E>tee) testis: the network trf^trr^ular. intacon- 
necting channdls continuing as the straight sefninifmms 
ud>ules through the mediastinum to the efferent ductules. 

F. Efferent ductules; the 8-15 channels leading into the 
head of the epididymis; they unite to form the q)klidymal 
duct. 

G. EPIDIDYMAL DUCT (ductus epididymidis): the cem- 
tinuous, coiled channel forming the epididymis between 
the efferrat ductules and the deferent duct 

2. EPIDIDYMIS (Ep’i-DlD-i-mis): the structure adjacent 
to the testicle femned by the qtididymal duct. Ihe bead (a) 
of the epididymis, consists of the efferent ductules and the 
first part of the epididymal duct. TTfe body (b), the central 
part, consists of the highly coiled epididymal duct connect¬ 
ing the head and tail of the epididymis. The tail (c), the 
bulbous end of the epididymis, continues on as the ductus 
defer^s. Spermatozoa mature in the head and body of the 
epididymis and are then transferred to the deferwit duct as 
fertile sperm. 

3. PROPER LIGAMENT OF THE TESTICLE: con¬ 
nects the tail of the epididymis to the testicle. 

4. SCROTAL LIGAMENT and UGAMENT OF THE 
TAIL OF THE EPIDIDYMIS; connects the tail of the 
epididymis to the scrotum. They are divided by the visceral 
vaginal tunic (pg. 362), into the part outside the tunic, the 
scrotal ligament; and the part inside the vaginal tunic, the 
ligament of the tail of the epididymis. 


1. Testicle 



5. Deferent duct 


Fig. VIII-21 - Dog - Testicle 
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Fig. VlII-23 - Stallion - Lt. testicle - med. view 


Fig. VIII-22 - Stallion - Lt. testicle 
- lat. view 


5. Deferent duct 


2. Epididymis 


4. Scrotal I 


1. Testicle 


1. Testicle 


3. Proper lig. of 


testicle 


5.DUCTUSDEFERENS,deferent(DEF-er-em)duct(d)or“vas •.\mpulla (a^i-PYOOL-a): the enlarged terminal end of the 
deferens”: thccontinuationofiheepididymalductatthetailcrfUie ductus deferens, absent in the JjQat and tomcat . Its wall is veiy 
epididymis. It travels beside the body of the epididymis, up the glandular, causing an increase in the diameterofiheduct.buinot 
spermatic cord, and through the inguinal canal to i^ch the in the diameter of the lumen, 
abdomen. In the abdomen, it arches caudally to the pelvic cavity 
passing through the prostate gland to open into the pelvic urethra. 



Boar - Lt. testicle 
:. view 


^ Head of epididymia 

b. Body of epididymia 

c. Tail of epididymia 

d. Vbcerai vaginal tunic 

a. Meeorchium 

f. Cremaster m. 

g. Skin 

b. Spermatic cord 


Fig. VIII-24 - Cat - Rt. testicle 
• lat. view 


Fig. VIII-24 - Bull - Rt. testicle 
- caudomed. view 


.■^57 
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DESCENT OF THE TESTICLES 

DESCENT of (he TESTICLES: The testicles begin fetal devel¬ 
opment wjthin the abdomen behind the kidneys. The epididymis 
and deferent duct connect the testicle caudally to the urethra. The 
gubemaculum . a jelly-like cord, extends from the testicle to the 
tm. of the epididymis and then into the inguinal canal. The testicle, 
the epididymis, and the ductus deferens develop retroperitoneal- 
ly. between the peritoneum and the body wall. They are thus, 
covered by visceral peritoneum, that is continuous with the 
p^etal pentoneum. During development, the knoblike, free end 
of the ^bemaculum. covered with visceral and parietal perito- 

neum.hes through the inguinal canal of the developingabdominal 

wall. The testicle and epididymis move caudally. following the 
gubemaculum through the inguinal canal and into the scrotum 
Moving through the inguinal canal, the testicles carry their vis- 
cei^ pentoneum. They also pick up the parietal peritoneum and 
the fascial layers of the inner and outer abdominal waU. Onceout- 
side the abdominal cavity, the two peritoneal layers become 
known as the vaginal tunic (vaginal process). The gubemaculum 
shrinks to become the proper ligament of the testicle, the ligament 
of the tail of the epididymis, and the scrotal ligament. 

Time of descent of the testicles: 

• Ruminants and pig: before birth. 

• Carnivores: shortly after birth. 

• Horse: 10-14 days before or after birth. 

I 


CLINICAL 

Inguinal hernia: the . protrusion of a loop of organ or tissue 
tlnough the inguinal canal. They are common and hereditary in 
the horse and piy. Affected animals should not be used for 
breeding. Preferably, they should be castrated so they wiU not 
iroduce this defect 

• Direct inguinal hernia: when herniated tissue explodes 
directly ihrou^ the wall of the abdomen, without bothering to 
w^vc doyvm the inguinal canal 

• Indirect ingumai hernia: when herniated tissue passes down 
the inguinal cah^ 

CastraUbn: the removal of the gonads - testicles (and ^idi- 
: dymis) in tamale,.ovaries in the female. The.uterus.is usually 
remdvedwithUiepvariest^y.ovarioh^terwtomy). "aosed" 
"■ refw to whether the abdomen has dr has 

opens the abdominal cavity by cutting 
• d^gh tfe opening the vaginal 

cavnj^ thus, the abdorainai cavity. The^ntiatic cord.covered 

pnlyby the vi^M;va^al tonic, is 
cut distal lo the llgatipn. ' 


“Closed technique”: a castration that does ma cut through the 
parietal vaginal tunic, thus, doesn’t open the abdominal cavity. 
The parietal and visceral vaginal tunics and the spermatic cord 
are ligated. The cord is then transected distal to the ligature, 
therefore, the abdominal cavity is never opened. 

Emasculator: an instrument used in castration of large animals. 
It has two closely connected parts; one crushes the vessels and 
s^rmatic cord and the other, at the same time, cuts the cord 
dist^y to the crush. Memory Aid: The emasculator's nut and 
cutting part are on the same side. The saying “nut to nut” when 
using an emasculator insures the cut will be distal to the crush. 

Castration of a calf: “closed technique” at 1-8 weeks. The 
bottom of the scrotum is cut off and the tunic-covered testicles 
pulled distally. The parietal vaginal tunic is left closed as an 
emasculator crushes and cuts the spermatic cord. 

Castration of a piglet: "open technique” in the first 3 weeks of 
life. With the piglet held up by its hocks, each testicle is pushed 
cranially and the skin over it incised. The testicle is pulled 
tiirough toe incision and toe scrotal ligament broken. Maintain¬ 
ing traction on toe testicle, the uinic-covered cord is scraped 

until it breaks (thus, opening toe vaginal cavity) with a sterile 
scalpel. 

Castration of the cat: “open technique” after 6 months. The 
plucked scrotum is incised over each tunic-covered testicle to 
free it from toe scrotum. Each testicle, inside the unopened 
vaginal tunic, may be pulled until toe cord tears away, opening 
toe tunic ("pull technique"). (For those new veterinarians that 
don't want to be forced to use this technique by their fust, 
employer, develop speed in some other technique.) Alterna¬ 
tively, toe parietal vaginal mnic may be incised and the sper¬ 
matic vessels and deferent duct tied together, or all the structures 
of toe cord may be ligated. 

Castratioii of the dog: "open or closed technique” after 6- 
months. 'ITie testicle is pushed cranially and the skin over it 
incised. Each testicle is pushed through this incision. The 
spermatic cord can then be ligated ("closed"). To do an open ; 
castration, toe parietal vaginal tunic is cut and moved .pipxS- 
mally off toe cord. The: mesorchiiim is then'broken; the struct ■ 
tores of toe cord ligated and cut. 1 

CASTRATiopfiNcisioNs ■ , -’■C ."^^1 

T'wo ftrbtal incisiohs are used in horses, cats and oldeypigii; ^ 




One prescrotai iiicisioais used in the doe. 

Amputation of the d^l scrotum or twd scrotal incisit^ 
used in. the ruminants, .'■■■■ 

**•**;'•:' s\sv. , - . . 
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Fig. VIII-26 - Bull - Descent of the testicle 
(schematic) 


Testicle 


k. Inguinal canal 

b. Supf. inguinal 

c. Deep inguinal 

d. Cremaster m. 


Tail of the epididymi 


CRYPTORCHIDISM 
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■nie retained testicle can be anywhere between the scrotum and the 

caudal pole of the kidney. 


ridgltngs 


originals” or 

• inguinal cryptorctiid; the most commwi has an undeveloped 

testicle in the canal or just outside the superficial inguinal rins 
(“high flanker”). * 

• Descended epididymis: when the tail of the epididymis and the 
ductus deferens are located ip the inguinal canal and the testicle in 
the abdomen, just inside the vaginal ring. 

• Complete abdominal cryptorchid: when the testicle and the 
epididymis lie within the abdominal cavi^. 

The undescended testicle should be rempwd. As ahHhirtjnai sur¬ 
gery should be avoided whenever possible in the horse, the best 
approach is through the skin over the inguinal canal. Palpatio of 
the inguinal region or rectal palpation may locate the ciyptorchid. 


Horse 


CRYPTORCHIDISM 

HORSE CASTRATION: both the "t^iened" 
and closed techniQues employ two s^iarate 
incisions in the scrotum, between ! and 2 
years of age. 

‘*Opeti technique”: pull each testicle through 

ilswrotal incision. Incise.the i^etal vaginal 
hmio. With an etnasculauy crush the ductus 
defer^s, cremaster muscicandparictal vagi¬ 
nal tunic. Then crush the spermatic vessels. 
Enlarge the scrotal skin incisions for drain¬ 
age. 


Testicle 


Deferent duct 


Epididymis 


Vagloi* 

rin/ 


"Closed technique": should be done in a 
sterile environment Pull the tunic covered 
testicles thirouj^ the scrpt^ indsibns. Race a 
suture faioi in the creniMterihuscle and then 
bring suturearound die cord and tie tighUy. 

Transect tiK cod (U^ to the iigatuie. Eh- 

l»ge the scrotal sldn incisions for drainage. 
The ligature is a possible liidus for infection 
and'is why this should be done in a sterile 
enraonment An cinasculatw is nw used in 
the closed technique for fear of the testicular 
artery slipping out of the cnidied Us: 

CRYPTORCHIDISM: failure of 


inguinal 


Gubernaculum 


Ext. inguinal 
ring 


Fig. VIIl-28 - Horse • Removal of 
complete retained testicle 


one or 

both testicles to descaid imo the scrotum. 
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Fig. VIII-29 - Horse - Caud. abdomen - cross section 


Complete abdominal 
cryptorchid 



Testicular a. 


Descended 

epididymis 


Int. inguinal 
ring 


Ext. inguinal 
xing 


a. Bpaxial m. 

b. Lumbar vertebra 

c. Peoas major m. 

d. Caud. vena cava 

e. Aorta 

f. Mesorchium 


g. Int. abdominal 
oblique m. 

b. Aponeurosis of ext. 
abdominal oblique m. 

i. Rectus abdominis m. 

j. Spermatic cord 


k. Va^n^ ting 

l. Urinary bladder 

m. Lat. lif. of bladder 

n. Prepubic tendon 

o. Inguinal lif. 
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SPERMATIC CCRD 

SPERMATIC CORO: she structure extending from the testicle 
through die inguinal canal; consisting of the ductus deferens, the 
testicular vessels and nerves, and the lymphatics and their sctous 
coverings. 

Vaginal tunic: the double wall of serous membrane (visceral and 
parietal) around the spermatic cod and testicle in ihemaleahd the 
round ligament of the uterus in the female. 

1. Visceral vaginal tunic: the continuation of the abdominal 
visceral peritoneum tightly investing the structures of the sper¬ 
matic cord and the testicle. 

2. Parietal vaginal tunic: the continuatiem of the abdominal 
p^ietal peritoneum through the inguinal canal. It surrounds the 
visceral vaginal tunic-covered spermatic cord and testicle. 

3. Mesorchium or connecting vaginal tunic: the serosal fold 
connecting the visceral vaginal tunic with the parietal vaginal 
tunic. It Ls similar to the connecting serosa between the parietal 
peritoneum lining the abdominal walls and the visceral perito¬ 
neum covering the guL 

• Mesoductus: the fold of connecting vaginal tunic between the 
mesorchium and the ductus deferens. 

• Mesoftiniculus; the part of the mesorchium between the parietal 
vaginal tunic and where the mesoductus arises. 

4. Vaginal cavity: the potential space between the two vaginal 

tunic layers. It is continuous with the peritoneal cavity at the 
vaginal ring. 

5. Vngmal ring: the crescent-shaped opening located on the 
abd^;i.:nal side of the deep inguinal ring. It is formed by the 
evagirauon of the parietal peritoneum through the inguinal canal. 

6. Pampiniform plexus: the coils of the testicular veins around 
the testic'i.ar artery, making up the bulk of the spermatic cord. It 
tuDCiions to draw heat from the testicular artery, cooling the blood 
before it reaches the testicle. 

7. Testicular artery: the convoluted artery supplying the testicle 
and arising from the abdominal aorta. 

8. Spermatic fascia: the inner and outer abdominal fascia that 

along with the peritoneum, invest the testicle as it passes through 
ihe inguinal canal. ^ 

uterus masculinus: the remnant of the paramesonephric duct. It 

IS usually present between the layers of the genital fold and 

between the ampulla of the ductus deferens in the horse. It is also 
often found in the bull 


PcIvis-363 


CLINICAL 

* *^** ** 

Each ductus deferens loops dorsally over ife ureter, 
mak^ it jppssible to dislodge the ureters when using the 
techm^" toneo[^a!tomc^ V 


k:.,. 




362 




SPERMATIC CORD 


Pclvis-364 



testicular a., v., n. & lymphatics 


2. Parietal vaginal tunic 


1. Visceral vaginal tunic 


Deferent duct 


8. Spermatic fascia 


Fig. VIII-28 - Dog - Spermatic cord 

(schematic) - cross section 


5. Vaginal ring 


3. Mesorchium 


6. Pampiniform plexus 


Body of epididymis 


4. Vaginal cavity 


Head of epididymis 


Testicle 


Tail of epididymis 


f. ii . 


Fig. VIII-27 - Dog^- Testicle (schematic of vaginal tunic) 
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Fig. VIII-29 - Dog - Pelvic cavity, sacrum removed 

- dors, view 


1. Prostate giaod 


A. Cenital fold 

B. Ischiocavernosus m 
0. Penile retractor m. 
D. Bulboiponcioiuf m 


ft. UreUr 

b. Urinary bladdar 

c. Wing of iUutn 

d. Femur 

e. lechifttic luberotity 

f. Deferent duct 





4. Urethra, urethralis m. 


ACCESSORY SEX GLANDS: the glands associated with the 
urethra that add the liquid ptmion m die ejaculate. They difTer 
among the species and cmsist of the prostate, vesicular, and 
bulbourethral gUuids. Some consider the ampullae of the deferent 
ducts an accessory sex gland. 


3. Bulbourethral (‘‘Cowper's”) glands: the paired glands on the 
dCH^ocaudal a^iect of the pelvic Fvoximal urethra near the bulb (tf 
the perns. 


1. Prostate gland (PROS-tayt): adds prostatic secredons m the 
ejaculate to jnovtde an optimum environment for sperm survival 
and motility. I^esent in some fmm in all the domestic qiectes, it 
may consist of a visible body, sunounding the neck of the bladder, 
a disseminate part, consisting of lobules in the wall (rf the pelvic 
urethra; or both. The ductus deferens run through the to 
open into a papilla, the colliculus seminalis, in the dcnaal part o[ 
the pelvic uretiua. The piostatic ducts (^)en into the entire length 
of the pelvic urethra. 


MALE URETHRA: the common passageway fctf sperm and 
urine extending from the bladder to the external urethik orifice. 
The pelvic part extends from the neck of the bladder to the pelvic 
outi^ its cranial portion (prostatic urethra) travels through the 
{m>state, while the urediralis muscle encl(^ the rest The penile 
(x cavernous part (p«s ^xmgiosa) begins where the urethra 
enters the bulb of die spongy body (corpus ^ngiosum). The 
qxmgy body (ccHpus spongit^um) encircles die urethra to its 
extonal opening. Tbe colliculus seminalis is a mound projecting 
ftcm the dwsal part of the fvostatic pan of the urethra. 


2. Vesicular glands: the paired sunctures located do^laieral to 
the neck of the bladder. They are {resent in the stallion, ruminant, 
and boar. They secrete an rdl^line fluid rich in fructose into the 
urethra. 


4. Urethral muscle (m. urethralis): the skeletal muscle enclosing 
the distal pan of die pelvic urethra. 


External urethral opening: the opening (o the outside of the 
body, located at the tip of the penis. K 
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ACCESSORY SEX GLANDS 


4. Urethraiis m 


1. Prostate 


3. Bulbourethral gland 


2. Vesicular gland 


Fig. VIII-28 - Horse - Removal of complete 

retained testicle 


3. Bulbourethral gland 


. VIII-32 - Boar 
Genital organs 
- dorsolat. view 


Fig. VIII.31 - Bull 
Genital organs 
- dors, vie^♦ 


SPECIES DIFFERENCES 

Stallion^ ruminants and boar; have all three. 

D(^: has tnily a prostate gland. It has two lobes completely 
surrounding the urethra. 

Tmn cat: has iHt)8tate and bulbourethral glands, but no vesicular 
gland. The prostate does not completely surround the urethra 
voitrally. 

Small rumhumts; lack a prostatic body, having mly a dissemi¬ 
nate part, wind) can not be seen grossly. 

Boar: its bulbourethra are two lar^ cylinders ext»Kiing crani- 
ally alcmg the pdvic urethra covered by buiboglandularis mus¬ 
cle. 


Horse: its vesicular gland has a lumen, therefore, is often 
called the seminal vedcle. The prostate does not contain a 
disseminate part; it has two lobes connected by an isthmus. 

Seminal vesicle: the name of the vesicular gland in the horse 
because it has a lumen. 

Common excretory duct: the duct of the ductus deferens and 
the vesicular gland in the horse, ruminant, and possibly die 
boar, which on the colliculus sminalis. 
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Fig. VlII-33 - Dog • Male 

genital organs 


Urinary bladder 


Deferent duct 
Prostate gland 

Male urethra 







5. Preputial orifice 


3. Gians penis 


a. Kidney 

b. Ureter 

e. Head of epididymie 

d. Body of npididymie 

e. Tu) of epididymie 


4. Prepuce (cut) 


Epididymis 


Testicle 


PENIS (L. tail): the male copulatory organ, extending from the 
isdii^tc arch cranially (except in the cat) between the thighs. The 
penis ixovides a passageway for semen and urine to the outside of 
the body, thus, is a part of both the urinary and genital systems. 

1. Root: the proximal partof the penisattachingto the ischial arch. 
The root consists of the bulb of the penis and crura of the penis. 

2. Body: the main part of Lhe p«iis between the root and the glans. 

3. Glaos: the distal free pan of me penis. 


CLASSIFICATION: penises are classified according to their 
connective tissue content into fibroelastic and musculocavemous 
types, 

FIBROELASTIC PEHSIS: characteristic of ruminants and the 
boar. The large connective tissue content causes them to be firm 
even when they are not erect Erection is characterized by gretdly 
increasing the length (straightening of the sigmoid flexure) and 
stiffening from engorgement with blood, without an increase in 
diameter. 


MUSClILOCAVERNOUSP?i!N7S:characteristicof carnivores 


366 



PENfS 


Ampulla of deferent d 


Bulbourethral gland 
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1. Root of 
penis 


Male urethra 


Urinary bladder 


Sigmoid flexure 


Deferent duct 


6. Preputial diverticulum (boar) 


Testicle 


Epididymis 


3. Gians penis 


4. Prepuce 


5. Preputial orifice 


Boar . Male genitalia - lat. view 


and the horse. The low connective tissue 
be flaccid when not erect. Erection is acc 
ment of erectile tissue with blood, increa 
‘iiameter of the penis, while stiffening it 

4. PREPUCE (PREE-pyoos) (L. preputi 
neous sheath around the free part of the per 
(wwiereci). It has an inner lamina continii 
oeglans penis. Its outer lamina iscontinw 
abdomen. 


I om cat s penis: directed caudoventrally when not erect All 
the other species are directed cranioventrally. Upon erection ii 
faces cranioventrally like the rest 

Os penis (baculum); the bone found in tiie penises of carni¬ 
vores. (The os penis of coyotes is sometimes called the “pros¬ 
pector’s toothpick”!) In the dog (not the cat) its ventral surface 


IS grooved for the urethra* 




6. Ih-eputiai diverticulum; a blind pocket in the dorsal wall i 
the boar's prepuce. It is partially divided midsagittally by 


prepuce and the glans of 
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7. Sigmoid fiexure 


SPECIES DIFFERENCES 

Horse's prepuce: because of the great length attained on erec¬ 
tion of the penis, the fnepoce needs to be imq)oiti(xtaiely kmg 

or it would tear from the body whenever the h«se gels excited. 
Instead of having a long prepuce that would drag the ground, 
it has an extra fold inside the first. 

• Preputial fold (pg. 378): the second fold ivqxKe inside the 
twqputial shemh of the horai. 

• Preputiai ring (pg. 3784): the crania! edge of the preputial 
fold of the horae. 

7. Sigmoid flexure: the double curve found in the penis of the 
tWRinant and boac. The straightening of the agmoid flexure 
causes the lengthening of the penis daring erecdMi. 


Fig. Vin-3S - Billy Goat 
• lat. view 


Male genitalia 


Stallion • Musculocavernous 
penis - lat. view ^ 


Fig. VIII-36 


2. Root of pohb 
i. Body of ponii 
i. Glftni p«nb 
4. Prepuce 


ft. Heftd of epididymis 
b. Body of epididymis 
t. TftU of epididyrrdf 


A. Testicle 

B. Epididymis 

C. Deferent duct 

D. Prostftte glend (only 
dissemiuftte pert in 
•m. ruRdnant) 

B. Vedculftr gland (abeent 
in eamivoret) 

T. Bulbourethral gland (absent 
in dog) 

G. Urinary bladder 

H. Male urethra 

I. Ampulla of deferent duet 


Urethral process 
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PENIS 


1. Root of penis 


2. Body of penis 


7. Sigmoid flexure 
(ruminants & pig 


Fig. VIII-37 - Bull - Male genitalia 

- lat. view 


3. Gians penis 


CLINICAL (conL) 


^T'easer” bulls: surgically altered bulls incapable of natural Kiimosis: stricture of the preputial w^ice. ' ' i 

insemination, used to find cows in heat (estrus) fOT artificial 'I; * :. ' ' ^ 

insemmanwi (A.I.). Paraphimosis: protrusion of the prais through a CfMi^ncied 

preputial aifice and the inability to retract it 

Paralysis of the penis: the inability to retract the penis into the 
induce. This is due to sev^al causes. Some tranquilizers have 
been r^rted to cause paralysis of the penis in the stailinn 


Persistent frenulum; the fold of tissue that joins theprqpuce^ 
the glans normally breaks down^ but in this condihoni tb ^ 
so. It can be transected so the penis can be exte^^ 

“Balling up”; masturbation bv boars into their preputial divw- .. 'j: -^ ; 

ticulum. Surgical closing (rf the diverticulum stops this “vice”. CatheterizatioB trf flie urinary bi^d^: possible ^ *^'4^ 

cies, excc^ the IhlU where a fold of m upo^tts membram 

Prolapse of the prepuce* common in Brahma bulls . t^i^ngs of the bulbourethral gl^is (uretlm^ 

prevents catheterization. In the and small 

Inability to ^^extend the peni^’; an inabili^ to protrude the - ^ Mgrooid flexure must first 

pen]sfromtheprq>uce;Thisisduetosey^Gauses*phimosis, ea^izmiemV ) 

peisistentfienulum,c(M)genitalsh(^peius,adhesk^andi£raio- : ■. 

mas. •./ 
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PENIS 


Pelvis-371 



Fig. VIII-38 - Dog - Male genitalia 

A. Datewntduct G.BuibofgUni(dog) - median Section 

B. Pr«t»t* gland H. Long part of glani (dog) 

C. Pelvic urethra I. Glani penia 

D. Bulboepongtotui m. 

E. Penile retractor m. a. Urinary bladder 

r. Urethra b. Ureter 

STRUCTURE the PENIS: composed of erectile tissue di- Cm^us spongiosum (spongj' body): the tube of erectile 
vided into two cavernous bodies and one spcmgy body. directly eiKlosing the urethra. It fmns the bulb and the glans of 

the penis. 

1. Corpus cavernosum (cavernous body): the paired erectile 

tissue with enlarged venous spaces. I^ximally.theiightandleft 3>Bufb(tftbepeiiis:tbeexpanded,|HOximal part of the corpus 
cavernous bodies separate, forming the two crura. In the cmni* ^KHigiosum at the ischial arch. The bulb is between the cruraand 
voces the two bodies are sepaia^ by a complete sqHum. but in is covmed by the boIbo^xMigiosus muscle, 
the other species perforations in the septum reailt in one body. 

4. Tunica albuginea (white tunic): die thick, fibroelasdc capsules 
Crura (L. Iegs)(sin.= crus): the proximal ends <rf the ccgpus ^losii^thecavonousbodiesaidtheqxingybody.Trabeculae, 
cavernosum covered by the ischiocavemosus muscle. The right aconnectivetisnieframeworic,runsinwaFd$&omthewhiteQinic. 
and left cavernous bodies attach sepaately to their respective aiRXKtiog the Mood spaces in both the cavernous and sprnigy 
sides of the ischial arch. Tbe crura, along with the bulb, make tq> bodies, 
the root of the penis. 
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Fig. VIIl-40 - Bull - Penis, prostate gland & 

urinary bladder - median section 


4. White tunic 


\ 1. Cavernous body 

(corpus cavernosum) 


2. Spongy body 
^t| (corpus 
^1/ spongiosum) 


Fig. VIII-39 - Stallion - Penis 
- cross section 


Fig. VIlI-41 - Bull - Penis, dist. end 
- median section 


Fig. VIII-42 - Bull - Penis, prox. 

end - cross section 


Fig. VIII-43 - Bull - Penis, dist 

end - cross section 
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PENIS 


Prostate gland 


Pelvic urethra 


Crus of penis 


Ureter 


Urinary bladder 


Cavernous body 
(corpus cavernosum) 


Spongy body 
(corpus spongiosum) 


og - Erectile 
tissue of the penis 
(schematic) 


Os penis 


1. CLANS PENIS: the distal free end of the penis. It is erectile 
tissue derived frwn the corpus spongiosum surrounding the 
urethra. It differs greatly between the species. 


4. Urethral process; the free end of the urethra in ruminants, 
voy lOTg in the ram and goat (resembles a “parQ' fevw^). 


Horse 


SPECIES DIFFERENCES 


• Urethral process^. 377-8): the shortfree end(rfthe urethra. 

• Crown of the glans ot corona glandis (pg. 377): a ridge 
surrounding the glans p^ of the horse. 


Dog; has a large glans penis subdivided into; 

* 2. Bulb of the glans or bulbus glandis: the part of the glans 
surrounding the pnntimal os penis. The bulb, due to its 
potential for great expansion, is responsible, along with expan¬ 
sion of the bitch’s vestibular bulb and contraction of die 
vestibular muscles, for the “tie” during cc^ulation. 

* 3. Long part of the glans (pars longa glandis): the distal part 
of the dog’s glans surrounding the os penis. 

Cat: has backward projecting ctmiified spin^ (xi its glans. 
lliis may explain die queen’s (female) scream as the tom 
(male) withdraws. 

Boar: has a twisted “corkscrew’^ glans. 

Rum inants; like the boar, have a twisted glans. They also have 
an urethral process. 


■ Fossa of the glans (fossa glandis) (pg. 377-8): the depression 
around the hevse’s urethral process. 


• Urethral sinus (pg. 378): the dorsal divoticulum of the fossa 
of the glans. 


• CoOum glandis: the ccHistricdon (neck) caudal to the crown of 
the glans. 


CLINICAL 


'^Vean”: the smegma (ch^smn^ltedf setx^f^^inK^ 
and detn diat te«>m^'^^^ in Ui| 


b«se’s£c»sa glandis 
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MUSCLES - PENIS 


Pelvis-375 




Cran. preputial m. 



2. Ischiocavernosus m. 


Fig. VIII-4J> - Dog - Muscles * caud. view 


1. Retractor penis ro. 


Caud. preputial m. 


3. Bulbospongiosus m. 



c 


Fig. VIII-50 - Bui! - Muscles 
• ventr. view 




». Tail 

b. Anui 

c. lai. obturator m. 

d. Ttetid« 


MUSCLES OF THE PENIS 

1. Retractor penis muscle: the paired smooth muscles originat¬ 
ing from the first few caudal vertebrae, They travel laterally 
around the rectum and then continue side by side over the urotbral 
surface of the penis to attach distally. 

2. Ischiocavernosus muscle; the short skeletal muscle covering 
each CTOS of the p«us, arising from the ischiatic arch and inserting 
on die cavernous body (corpus cavernosum). 


3. Bulbospcmgiosus muscle: the paired skeletal muscles cover¬ 
ing the bulb the penis (proxim^ portion of the spongy body) 
and the bulbourethral glands. In the horse it extends distally all the 
way to the glans of the penis. 

Cranial and caudal preputial muscles: Ute unimportant skeletal 
muscles that pull the pr^uce cranially ovw the p«iis, <x caudally :I'-- 
to un^ieath it % 


374 


muscles 
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Fig. VIII-Sl - Bull • median view 


A. ScFotura 

B. Tettici«s' 

C. Body of p«ab 
0. Sigmoid floxure 
B. Olont peob 

F« Defemt duct 


G. Spormatic cord 
R. Vaginal ring 

I. Vaaicular gland 

J. Prottaie gland 

K. Cru» of penis 


a. Sacrum 

b. Rectum 

c. Amta 

d. Kidney 

e. Geniid fold 


f. Pelvic symphysis 

g. Transverse abdomin^ m. 

h. Int. abdominal oblique m. 
!. Rectus abdominis m. 



SCROTUM 


Pelvis-377 


1. Skin 


2. Dartos 


4. Vaginal tunic 


Testicle 


Deferent duct 



3. Spermatic fascia 


Epididymis 


Mesorchium 


Scrotal septum 
Median raphe 


Fig. VIII-52 - Dog - Scrotum & testicles (schematic) • cross section 


SCROTUM (SKROH-lum): the pouch containing the testicles 

and epididymides. Itconsistsof the skin.thedaitos.fescia,and the 

vaginal tunics. In the pig and cat, the scrotum is located direcUy 
bdow the anus. The other domestic species have pendulous scrota 
a distance below the anus. 

1. Skin; the pigmented integument of the scrotum. 

« 

2. Dartos (DAR-tohs) (tunica dartos): the fibromuscular layer 
just below the skin and in the scrotal septum. Contraction of the 


dartos draws the testicles closer to the body in cold weaUt^. 

3. Spermatic fascia: the continuation of the innw and outer 
abdominal fascia around the testicle and spermatic cord. 

Ligamwii of the tail of the epididymis and scrotal ligament 
cOTnect the tail of the q>ididymis to the scrotum. 

4. Vaginal tunic (pg 362): evagination of the peritoneum through 
the inguinal canal covering the spermatic ewd and testicle (vis- 
cwal layer) and lining the insLie of the scrotum (parietal lay^). 
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GENITALIA - STALLION 


PcIvis-378 



Prostate gland 


(v/^^Bulbourethral gland 


Vesicular gland 


Penis 


Deferent duct 


Body of Penis 


Fig. VIII .53 - Stallion 
- Genitalia • lat. view 


Spermatic cord 


Epididymis 


Testicle 


Prepuce 


5. Crown of the glans 


1. Gians penis 


6. Fossa of the glans 


4. Urethral process 


^^8* VIII-54 - Stallion - Penis, dist. end 


^ H«ad of tpididymis 
b. Body of tpididyna* 
c« Tail of epididymit 
d. Ampulla of defmat duct 
t. Urinary bladder 
f> Ureter 


f. Pelvic urethra 
b. Bulbofpongioeue m. 

1. Rectracior peoie m. 
Cavernous body 
(corpus eavemocum) 
k. Pm part of penis 


li Attachment of inner 
layer of prepuce 

m. Inner layer of int. 
fold of prepuce 

n. Preputial ring 

o. Outer layer of int. 


fold of ^puce 
p. Ext. prepuce 
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ERECTILE TISSUE - STALLION 


Pelvis-379 


Fig. VIII-55 - Stallion - Genitalia 

- sagittal section 


Spongy body 
(corpus spongiosum) 


Cavernous body 
(corpus cavernosum) 


Fossa of glans 
(fossa glandis) 


White tuuic 
(tunica albuginea) 


Urethral process 


Cavernous body 
(corpus cavernosum) 


Spongy body 
(corpus spongiosum) 


Prepuce 


g Urethral sinus 
Fig. VIII-S7 - Stallion • Penis, dist 


Urethra 


Fig. VIlI-56 - Stallion - Penis 


end • sagittal section 


- cross section 


A. Testicle 

B. Epididymie 

C. Deferent duct 

D. Ampulla of deferent duct 
B. Urinary bladder 

F. Opening of ureter 


G. Seminal ve^cle 

H. Proftste gland 

I. Bulbourethral gland 
3 . Pelvic part of urethra 
K. Penile urethra 


a. Excretory duet of 
aeminal veecicle 

b. CoUieului teminaUf 

c. Urethralif m. 

d. Ducti of bulbourethral 
gland 


e. Int. prepuce (Vni-57) 

f. Preputial ring 

g. Ext. prepuce 

h. Ext. fold of prepuce 
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SCROTUM - BLADDER - STALLION 



Ureteral 

orifice 


Urethra 


Pclvis-380 

Fig. VIII-S8 - Stallion - Urinary 

bladder, opened ventrally 


Ureter 


Penis 


Deferent 
duct 

Body of 
epididymis 


Vaginal cavity 


Testicle 


Tunica albuginea 


Visceral vaginal tunic 


Parietal vaginal tunic 



Fig. VIII-58 - Stallion - Section through 

penis & testicles (after Amann) 


Skin 

Dartos 


k. Apex of bladder 
b. Body 
e. Neck 
d. Trigone 
•• Ureteric fold 
t. Urethral crest 

g. Colliculus seminalis 

h. Ejeeuiatory orifice 


(opening of ductus 
deferens execretory 
duct of seminal 
vesicles) 

i. Opening of prostatic 
ductules 

j. Uretbralis m. 

k. Round lig. of biaddor 


(vestige of umbiicftl a.) 

l. Genital fold 

m. Lat. lig. of bladder 

n. Int. urethral orifice 

o. Seminal vesicles 

p. Prostate gland 

q. Openinp of ducts of 
bulbourethral gland 


r. Bulbourethral glands 
$. Spermatic fasciae (VlII^SS) 
I. Swtal septum 
u. Cavernous body 
(corpus cavemosus m.) 

V. Spongy body 
(corpus spongioeus m.) 
w. Retractor penis m. 
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GEMITALiA - STALLION 


Pelvis-428 


Vesicular gland 


Prostate 


Bulbonretbr 

gland 


Deferent duct 


Inguinal ring 


Spermatic cord 


Gians 


Epididymis 


Prepuce 


Scrotnm 


Testicle 


Stallion • Genitalia 


A. Aorta 

B. Ext. iliac a. 

C. Int. iliac a. 

D. Peritoneum 

E. Rectum 

F. Obturator 


G. Cavernous body . 

(corpus cavemosum) 
R. Itchiocavernoeus m. 

I. Bulbospongiosus m. 

J. Retractor penis m. 

K. Testicular a. 


L. Deep femora) a. a. Cran. aa. of the penis 

M. Pudendoepi gas trie trunk (br. of ext. pudendal a.) 

N. Ext. pudendal a. b. Obturator a. 

O. Prostatie a. c. Middle a. of penis (horses) 

P. Caud. gluteal a. d. Dors. a. of the penis 

Q. Int. pudendal a. (br. of int. pudendal a.) 


Chapter IX _ 

Circulatory System 




CIRCULATORY SYSTEM 


GeneraI-438 


1. Aorta 


- — 13-14. Desceoding aorta 

14. Abdominal aorta 
13. Thoracic aorta i ^ 

lo. Cran. mesenteric a. 


2. Ascending aorta 


S. Aortic arch 


15. Celiac a-. 


17. Caud. mesenteric a. 


18. Ext. iliac a. 


26. Int. iliac a. 


19. Ext. pudendal a. 
21. Femoral a. 

22. Popliteal a. 




7. Common \ 

carotid a. 

8. Subclavian a. 

9. Axillary a, \ 

6. Brachiocephalic trunk ^ 

10. Brachial a.' ^ 
28. Pulmonary 

11. Median a.* 






\ \ 29. Heart ^ 

\ 4. Lt. coronary a. / 

3. Rt. coronary a. / 
20. Caud. supf. epigastric a^ 

27. Vaginal/prostatic a. 


Fig. IX-1 - Ox - Arteries (schematic) 

- lat. view 


12. Digital a. 


24. Cran. tibia! a. 


25. Dors, pedal a. 


23. Caud. tibia! a. 


CIRCULATORY SYSTEM: consists of the heart, blood vessels 
and lymphatics. It provides fw the metabolic requirements - 
nutrition, waste removal, protection - of the body's cells via the 
blood, the interstitial fluid and the lymph. Blood acquires oxyg^ 
in the lungs, nutrients from the digestive tract and hcxmones from 
the endocrine glands. It th«i transfer them to the interstitial fluid 
in exchange for was^ [uoducts and tran$p(^ all waste to the 
lungs. Iddneys mid sweat glands f(x eliminaticm &(»n die body 
to die liver for detoxification and recycling. 

The circulatCHy system has two {vincipal divisions: the blood 
vascular system and the lymph vascular system. The blood 
vascular system includes a powerful pump, the heart. Arteries 
l^yg die left side of the heart They branch into pro gr essively 
, smaller arteries until they form microscopic vessels called ct^il- 
laries. The perm^le c^illmies exchange oxygen and nutrients 
for waste products with the interstitial fluid. Capillaries feed into 


small veins that join to fcxm larger and larger veins, all carrying 
oxygen-deleted blood back lo the right side of the heart The 

heart pumps this blood to the lungs again via arteries, where CO 2 

isexchang^ fOT oxygen. Newly oxygenated blood returns through 
vdnstotheleftsideoftheheanthatpumpsittotherestoftbebody 
and heart via the atxta. The lymidiatic system rem oves was tes and 
bac^ia from the interstitial fluid and returns ixotein-rich fluid te 
the bloodstream. 

Interstitial fluid: the fluid bathing the cells of the body. It carries 
cm the necessary exchange between the cells, blood and lymidi. 

Lymph vascolar sy^em: consists of the lymfdi, lymph vessels, 
lymi^ nodes and lymptotic organs. This system retums protein- 
rich fluid fnmi the inlostitial fluid to the general circulation. It 
airo filters waste and bacteria frxmi the interstitia] fluid. 
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3. Pericardial cavi 


PERICARDIUM 


319 -Thorax-384 


Fig. IX-2 “ Heart Sc pericardium 
- longitudinal section 


4. Myocardium 


5. Endocardium 

6. Epicardium, a 


a. Vi8c«r&i layer 
bi Parietal layer 


1. Fibrous pericardium 


2. Serous 
pericardium 


Blood vascular system: consists of the blood, heart, arteries, 
c^illaries and veins. 

Artery (AR-ter-ee): a vessel carrying Mood awav fmm the heart 
Arteries are generally thicker and strOTger than veins, sustaining 
their higher pressure. 

•’,* I 

Capillary (KAP-i-Iar’ee): a microscopic vessel that joins others 
to form an extensive networic throughout the body tissue. Posi¬ 
tioned between the arteries and veins, the permeable c^illtuies 
allow exchange erf gases and nutrients between the blood and the 
interstitial fluid. 


myocardium of the heart closely. It is also called the epicardium. 

3. Pericardial cavity: a potential space baween the visceral and 
parietal lay^ of serous poicardium. It has ai^ximately <me 
ml. of yellow fluid between the contacting layas, which acts as 
a lubricant to allow the heart freedom of movement during 
contraction. Other serous body cavities have almost no fluid. 

LAYERS OF THE HEART: the three layers having “-cardium" 
in their name with prefixes telling the location of each C‘q>i-” 
meaning being on top of, “endo-”being inside of, and“myo-” the 
muscular part of). 


Veins: vessels carrying blood back to the heart. They are thinner- 
walled and carry greater volume than ^t«ies. 

PERICARDIUM: the fibroserous sac enclosing the heart; com¬ 
posed of the fibrous and serous* pericardium, covered by medi¬ 
astinal (pericardiac) pleura. 

7. Fibrous pericardium: a lough, fibrous sac surrounding the 
serous pericardium, the heart and the pericardial cavity. It is 
closed above by its atiachmwit to the peat vessels of the heart 
When discussing the pericardial serous membranes, the fibrous 
pericardium will be considered as a wall. 

• Sternopericardiac ligament; connects the pericardium to 

the floor of the thorax. 

• Pbrenicoperkardiac ligament: cwinects the pericardium 

to the diaphragm. 

1 Serous pericardium: a serous* membrane forming a closed 
cavity. It covers the heart (visceral layer [a]) and lines the inner 
surface of the fibrous |»ricardial sac (parietal layer [bj). 

• Parietal layer of the serous pericardium; lines the inna 
wrface of the fibrous pericardium (considered a wall). It reflects 
onto the surface (rf die heart as the visceral layer. 

• Visceral layer of the serous pericardium (b): covers the 

•Aserosa is any smoothmembrane,coiisistingofamesolhelial layer and 

* connective tissue layer, lining the cavities of the body. 


4. Myocardium: the muscle layer making up the majority of the 
thickness of the heart wall. It is between the endocardium and 
epicardium. 

5. Endocardium: a thin, mesoihelial layer lining the atria and 
ventricles. This layer is continuous with the endothelium lining 
the great vessels entering and leaving the heart. 

6. Epicardium: a thin layer of mesothelium covering the surface 
of the heart The epicar^um is the visceral layer of the serous 
pericardium. 


CLINICAL: 

"Surgeon's pericardium": the strucuire a surgeon must 
incise to reach the pericardial cavity (for open heart surgery). 
It consists of the mediastinal (pericardial) pleura, die fibrous 
pericardium and the parietal layer of the serous poicardium. 
After open heart surgery the pericardium need not be sutures! 
completely closed to prevent cardiac tamponade. 

Cardiac tamponade: acute compression of the heart due to 
fluid effusion or hemorrhage into the pericardium. 

Hydrops pericardii; an excessive production and concuriCTt 
retarded absorption of pericardial fluid.caussdbypwicarditi;;. 
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THE HEART 

HEART: a muscular, fmir-chambered fwgan that drives the 
circulaory system. It has specific input channels (veins) and 
specific output channels (arteries). 

PULMONIC CIRCULATION: through the right side of the 
h^ to the lungs. The right (pulmonic) side receives blood from 
the body and pumps it to the lungs to oxygenadcML It returns » 
the left side of the hetui 


Thorax-385 

9. Left ventricle: sends oxygenated blood to the body and heart 

10. Aorta: the majw cmtflow from the left ventricle into the 1 
systemic circulaticm. 


SYSTEMIC CIRCULATION: through the left side of the heart 
to the h^itself and to therestof the body. deUvering oxygenated 
blood from the lungs. 

CIRCULA*nON through the HEART: Blood enlere either 
atrium by veins, is pumped into the respective ventricles and on 

to the lungs orbody through the arteries. Thenghuttum receive 

deoxygenated venous blood through a number of veins, but 
primly the ca wd^ and crantal vgna <?av8S - Thebtoodtboi enters 
the right vcntncle» which pumps it through (he pulmnn^^ trunk 
into the lungs (pulmonic circulation). Pulmonary cany 
oxygenated blood from the lungs to the left atrium. Blood then 
descends to the Mvgmrigig. The left ventricle pumps it through 
the asEia to the rest of the body (systemic circulation). 


CLINICAL 

Tfectreulata^ 

when dealing «i3f 

•Problems Hi lhcrigfriside6ftlib»^(p^iii(^^ 
cause blood to back op in 

abdoton fluid S 

• Problems in the left side (Sy^i^b^circaiafiM) bi^ 

to back up into the lungs (congestion of the iun^^^ : 


Major vessels returning blood to the heart: 


1. Cranial vena cava: the large vein returning blood from the 
head, neck and thoracic limbs to the right atrium. 


2. Caudal vena cava: the large vein reluming blood from part of 

the thorax, the viscera and the caudal panof the body to the rieht 
atrium. ^ 


3. Right atrium (AY-tree-um): the chamber of tite heart receiv¬ 
ing deoxygenated blood from the body. 

4. Right ventricle (VEN-tri-kul): the chamber receiving blood 
from the nghi atrium and sending it to the lungs. The conus k the 
nmnel-shaped end of the right venuicte leading to the pulmonary 


5. tohnonary trunk: the large vessel carrying blood from the 
right ventricle to the pulmonary arteries, thus, to the lungs. 

6. Pulmonary arteries: the two branches of the pulmonary trunk 
carrymg blood to the lungs; one to the right lung, one to the left. 

Lungs; receivedeoxygenatedbloodthrough the pulmonary veins. 

It oxygenates the blood and s«k1s it back to the heart throudi 
pulmonary veins. ^ 


7. Pulmonary veins: the numerous vessels emptying oxygei 
Wood from the lungs into the left atrium of the heart 


8. Ufl atrium: receives oxygenated blood from the lungs via the 
pulmoiary veins. 


'A 

t 

• ♦ 
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FETAL CIRCULATION 


During fet^ development, the placenta funcuons as the lungs and 
liver for the fetus, supplying it with oxygen and nutrients and 
eliminating fetal waste products. The fetal lungs and liver need 
only enough blood to nourish their growing tissue as they are non- 
funcuonal. The bulk of the blood is diverted to “functional” 
tissues (especially the heart and brain) by three shunts in the fetal 
circulauon; the v?np<;».?. the foramen ovate and the dticnis 

^®se shunts bypass structures, creating a dual circu- 
lawry system - the one in the fetus shutting down within minutes 
after birth to allow the other, the adult circulation, to lake over. 


nutrient- and oxygen-rich blood from 
^ pl^en ta into the fetus. It enters the Uver to join the portal vein 
me du fftps venpsiis connects the umbUical vein with the caudal 
vena cava, flowing some of the umbilical blood to bypass the 
liver sinusoids and empty directly into the caudal vp-na cava 

three fifths of the oxygen-rich blood”^ shu^tS t^gh^^e 

ovals to the kfl Thus, the blood bypasses the 

pulmonic circulation and enters the systemic circulation. From 
the left atnum u passes into the left ventricle and out the aorta to 
supply the lisaa via the coronary arteries. Distally. the oxygen- 
tich blood travels over the brachiocephalic trunk into the arteries 
that supply the Jaain (common carotid arteries). Thus, the ductus 
vcnosus and the foramen ovale insure that the blood richest in 
oxygen reaches the heart and brain by the feisiest route. 

vgnawva returns oxygen-poor blood from the cranial 
parts of the body to the right atrium to mix with the unshunted 
oxygen-nch, caudal vena cav^ blood in the right ventririp. This 
mixed blood, although not ts rich- in oxygen as that shunted 
through the foramen ovale, is still oxygenated, therefore, is 

shunted away from the lungs via the right ventricle and pulmo¬ 
nary trunk. 

jjpglUS angriQS.llS shunts blood from the pulmonary trunk to 
the aom before it reaches the non-functional lungs. It enters the 
aorta distal to the origin of the brachiocqihalic trunk, thus 
^ ying thecaudal body wiihouidiluting the oxygen contentof 
the blood coursing to the brain via the common carotid arteries 

(branches of the brachiocephalic trunk). 

'^limbilicalioaia. large branchesof the terminal aorta, return 
the fetal blood via the umbilical cord to the placenta for oxygena¬ 
tion and waste elimination. 


At birth the umbilical cord is disrupted, stopping blood traveling 
ov^ the umbtlicdl vein. The duct^j^ becomes oan of the 
port^ Uver circulation. ^ 

Jw newborn’s first breath expands the lungs with air, relieving 
tte p^surc on the vessels and capillaries of the lungs and 
allwing them to expand for the first time. As the vessels open, 
resistance to blood flow drops, allowing more blood ihrou^ 
pulmonary arteries to reach the lungs. The ductu.s arfftrinoi.c a 
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muscular anery. begins to close shortly after birth due to the 
change in oxygen content of the blood flowing through it. It 
evenuiaUy becomes the Ligamenium arterio.snm Closure of the 
ductus arteriosus allows even more blood to reach the lungs. 

The greater volume of blood through the lungs returns through the 
pulmonary veins to the left atrium. This increases the left atrial 
pressure, functionally closing the “flap valve” of the foramen 
ffiialfi- With time this functional closure becomes an anatomical 
clos^ as the walls of the foramen fibrose, leaving a remnant of 
the foramen ovale, a depression called the fossa ovale Blood is 
no longer shunted from the right to the left atrium 


T^e closure of the three shunts gives the newborn an “adult 
circulatory system”. Oxygen now comes ftnm the newborn’s 
lungs and nutrients from its intestines via the portal vein. 

1. UmbiUcal veins; vessels carrying oxygen- and nutrient-rich 
blood from the placenta to the fetus. Paired in the umbilical cord 
they become a single umbilical vein in the fetal abdomen, which 
then enters the liver. 


2. Ductus venosus (venous duct): the fetal shunt from the umbili¬ 
cal vein direcUy through the liver to the caudal vena cava, 
bypassing the liver sinusoids. 

3. Foramen ovale (oval foramen): the opening in the wall 
separating the two atria (the interatrial septum) allowing blood to 
shunt from the right to the left atrium. It is a double-walled 
structure with holes in each wall offset from each other. In the 
fetus, the pressure is greater in the right atrium, pushing blood 
through the opening in the right atrial wall, between the two wal Is, 
a^ out the opening in the left atrial wall. With the first breath at 
bir^, blood returning fixOT the lungs raises the pressure in the left 
atrium above that in the right, pushing the two walls together and 
effectively cltKing the foramen ovale. 

• Fossa ovale: the adult remnant of the foramen ovale. 

4. Ductus arteriosus (arteial duct): the shunt between the 
pulmonary trunk and the awta, diverting most of the blood from 
the pulmwiary trunk (pulmonic circulation) to the aorta (systemic 
circulatitm). 

• Ligamentum arteriosum (arterial ligament): the adult remnant 
of the ductus arreriosus between the pulmonary trunk and the 
aorta. 

5. Umbilica! arteries: the pathways of oxygen-dqileted blood 
from the fetus to the placenta. Tliey arise from terminal branches 
of the aorta (internal iliac arteries), and travel via the umbilical 
cord to reach the placenta. 
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FETAL CIRCULATION 


2. Venous duct 


Thorax-388 



4. Arterial duct 


3. Oval foramen 


5. Umbilical 


1. Umbilical 


Fetal circulation 
(schematic) 


4. Arterial duct 


3. Oval foramen 


tXINlCAL: 


Patent ductus arteriosus: tbeanerialductdoi^^d^ 
afi^ birth. Ibis should be corrected early through dieit 
inb^costal incision duou^ diefourth interco^ Space! 

ductus is care^y isolated and ligated, 
ftteht ftHwra ovale (ioterdtnaIch»uid}: Tii(^ 


ft. Cffto. v«nft csvft 

b. Cftud. Ytoft cftvft 
e» Rl. fttrhtm 
d. Rt. Tftntrida 
PulmftQftrjr trank 
f. Lung* 

f. Pulmonary w. 
h. Lt. fttrhim 
L lit. Ytntriclft 

j. Aortft 

k. liTftr 

L foteftinftf 

m. Portftl V. 

n. Doubift will of 
ovftl foramen 


isOimoA* the part Of a calfs xm betweiiw 
Ix^tpoqihalk trunk and die entrance of 
sdtnu>5|% It is noi^ly smaller than the rest 
^ die :^^ du(^ artenosus. Do 

combi^railOKm^ trinik. tfaeihictk^ 
d^ceoding adna for an aixta eoinii^ 


Fig. IX-S • Section of heart 
& oval foramen 



DEVELOPMENT OF THE HEART 
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Primitive heart tube 



Adult heart 

Fig. IX-d - Development of heart 

and blood flow 


V 


FORMATION of the HEART TUBE: The primitive embryo 
a three-layered structure: the cxiemai layer is ectoderm [a], th?< 
internal is endoderm [b] and betweoi is a mesoderm layer [c] 

(lying wt the yolk). The layer is most concerned with 

cardiogenesis. 


a&c 



c 


Fig, IX-7 • Presomite embryo 
- sagittal section 



2. Cardiogenic tubes 


Sages in heart development: 

• 1. Formation of the heart tube. 

• Z Cardiac loop fcumaiion. 

• 3. Panitioning of the heart and outflow channels. 


Fig. IX-8 • Transverse section through cardiac 
region of embryo 
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Fig. IX*9 - Cephalic end of embryo 
• transverse section 



10. Sinus veoosus 


Fig. IX-11,12 - Developing heart - ventr. views 



••■SVi 


5. Endocardium 


6 . Myocardinm 


The fira part of the heart to differentiate and start beating is the 

(7) (aortic trunk), the commcm outflow <rf the 
prmitive heaiL Behind the truncus arteriosus, the tube is still 
J»ired andconUnuing to fuse. As the tube fuses caudally, forming 
w y CTirig j g (8), the heart rate increases. The atrium (9) then 
forms and the heart rate again picks up. The last chambers to 
develop, the right and left sinus venosu^ (lO). remain unfused 
until much later. They receive venous return from the vessels of 
the allanUMS, yolk sac and body of the fetus. With the appearance 
of each sinus venosus, the heart rate increases to its maximal level. 

The increase in rate with the appearance of each new chamber is 
the pacemaker nhenomennn Specialized cells of the heart 
spcmteneously depolarize, generating action potentials which 
to the remainder (tf the heart TTie sinus venosus cMtains 
the ceth with Ae iastesi dq)olarizaiioD rale, thus, become Ac 

^em^ of the heart b the adult these pacemalmr cells are the 
S A node (Ae remnant of the right sinus venosus whkh becomes 

jncofporattd into the right atrium.) If the SA node beccunes 

damaged, other pa-ts of the heart can take over as slower pace- 

makers. 


Legend for Fig. IX- 6-12 


Fig. IX-10 - 4 somite embryo 

- transverse section 


a. EcU)dam 

b. Endodam 

c. Mesoderm 

d. Anmiotic cavi^ 

e. Nmialplme 

f. For^ 
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Fig. IX-I4 - Early fetal blood flow 

(schematic) 


FORMATION OF THE CARDIAC LOOP: the primiUve 
stra^t-tute heart is anchored SL each end by \«ssd8 ctmnectet 
to iL Cianially it is anchored whoo the tnincus arteriosus L 
connected to the ventral aortae (12) (future aortic archas n 
It is anchored distaUy where the voious return cmnes into the 
sinus venosus. Thus anchored, the tube begins to bulge out to lh< 
right side (ventral view) as it lengthens. Continued growth forces 
the ventricle below and caudaliy, causing the previously crani- 
ally-located ventricle to become caudal and ventral to the atria 
the orientation in the adult heart The truncus pushes into the 
atrium, presiaging the two adult atria. 




Fig. IX-ld - Fetal heart • ventr. view 


PARTTnONING of tbe HEART: Internally, at thb time, the/ 
heart is partitioning in prqnration for birth. As partitioaing ^ 
continues, shunts form so that fetal circulation can ctmtinue to 
bypass die pulmtmic circulatim. 



Common AV 
opening 


Septum 1 


15. Endocardial 
cushion 


Fig. IX-17 - Heart - frontal section 
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COShiOB 


Septum 1 

Foramen 2 

Foramen 1 


Fig. IX-18 - Fetal heart - frontal section 


f 



Septum 1 


Septum 2 


Fig. lX-19 - Fetal heart • frontal section 



22. IV 

(muscular) 


20. Oval 
foramen 


21. IV 
foramen 


19. Septum 2 


nirtUKHiing or uie common atrioventricular passageway: The 
common atrium is demarcated from the common v«iiricle by a 
constriction CO- The common AV opening is subdivided into two 
pas^eways by the atrioventrirniar ( 15 ) 

which are growing out to meet eadi other. 


PartitkHiing of the commrm atrium: Sentum i (i 7 ) (septum 
primum) grows downward from the dorsal wail of the atrium 
toward the endocardial cushicm to partition the ctxnmon atriian. 

Thediminishingc^)eningfotmedbythissqxumis ffMamen 1 

reaching the cushions and ctxnpletely partitioning the 
auium, perfc»atkMis develq> high in the seiHum and coalesce lo 
fcrnn foranK?L2 (21). This allows continued communicatitHi 

between the right and left atria. 

Sgauni2 (19) grows downward, parallel with and to the right ttf 
septum 1. to cover foramen 2. It then stops growing, leaving an 
oval-sh^ opening, the foramen ovale (20). During fetal life, 
the >^lume of blood coming into the right ^um a h ig h er 

pressure than that in the left atrium. This high pressure forces 
blood through the fcaamen ovale, between the two walls of the 
septum and out fevamen 2. bypassing the pulmonic circulation. 
Septum 1 acts like a flutter valve, thus, a functional partition is 
framed (which is also an <^)ening). This pramits a fetal circulation 
that is ready to switch immediately to the adult circulatiooat birth. 


Fig. IX-20 - Heart - frontal section 




rarotionmg or toe ventride and the outflow channd: The 
ventricle is partitioned by the outgrowth of the iaiaBaillisailai 
Sgptun? (22). The Saturn extends upwrud flom tiie ventral 
side of the heart toward the endocardial cushions, leaving an 
opening - the interventricular n\A fnramon n tk;, 

as a sequel to the partitioning of the common outflow tract of tlie 
ventricle. 
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DEVELOPMENT OF THE HEART 


PartitMMibig of the tnincus arteriosus: The common outflow of 
the undivided ventricles, the tnincus arteriosiK is coonecied to 
the ventral aoitw. Hie ventral aodae fuse to form the aratic 
sac (a) fiotn which the awtic ardies arise. The tnincus arteriosus 
will be |»rtitioned from the antic aches to the ventricles so that 

each ventricle has <»e outflow connecting the correct aotic 
arch. i ‘ 


ParUtionuig begins by the appeaance of laiQ£aLadg^(23) in the 
lumen of ^ tnincus aricriosus. The ridges grow toward each 
other, beginning first at the aratic sac- and moving toward the 
ventricles. Th^r $iaral and fuse, forming the sniral Mnnim (24). 

The two parallel outflow channels (aortic and pulmonary) qmai 
around each other, connecting the right ventricle to the pulmonary 

trunk (27) and the left ventricle'lo the awta (26). 


As the many aratic arches develop, swne d^encrate and some 
persist, determining tiie patterns that result Hie 6 th aortic areh 
gives rise to the pulmonary trunk and pulmonary artmes and is 
ccmneci^ to the right ventricle in the adult thus, forming the 
pulmcmic circulation. The systemic circulation is formed by the 
3rd wd 4th arches. The left4th aortic arrh gives rise to the aOrta, 
and in the aditit is connected to the left ventricle. The two3iti 
aortic afchgs give rise to the commcm carotid arteries. The ductus 
arigripsus (28) connects the pulmonary trunk to the aorta in the 
fetus, shunting blood fnxn the pulmonic circulati«i to the sys¬ 
temic circulation. Hiisductcloses at birth or soon after.becoming 

the ligamentum arteriosum. 


Gosure of the interventricular foramen: before closure, the 
incomplete interventricular rivt senn.m (22) (with the 
ID lSiyentPCular (I\0 foramq] (21) above it) can be seen in an 
qjened right ventricle (b). The left voitricle (c) can be seen 
through the interventricular foramen. Both ventricles still have a 
common outflow, the tnincus. Further up, the tnincus is parti¬ 
tioned. As partitioning continues, the two edges of die truncal 
cushions grow together with,the Plog. 

ingofl'the interventricular septum and finishing the two outflows. 
The membranous pan (25) ^ the.interventricular srauim is the 
last pan to close. 
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Ect^iC^idkinterf^^ t 

t&c t^usodly m ^ ^V:S;::, 

A fit /AC ' a * /• 


Atriiilieeptalderect (ASD): Oiie^of 
dyafe and secoiid foramen 
flo# frteleft tririg^t, tesultmg in 

FmlsiEiftt rij^t 4th tiieiri^iinil^^'^ 


of tteesbphagiB insusadpf the^^^l^ The 
arteriosum, arid the base of the hetirt fbm-;a.i rii^ TiTiwntf^' 
esophagus. This Is the most common vaset^ rihg imM 
adog is warned tosolid foid, large 
this coistnetitm and die animal legiggi h^ es 
The ligamenuim anerio^un isfflffgicaUy 
and' Cut between the' two ligatures. ->:• ^ J vii-? vi 

.«,• *'.7 

Transposition of the great vessels: the correct ventricles do 
not matth up witti the cmrect tmiflow channels. This is &tali 


Interventricular septal defect (VSD): faiiufe of tfic^ 
interventricular septum to close, involving the iiieinbranc^'' 
p2ut of the septum. The mo^ common cudlacwotiialy inlaige 
animals, it causes a systolic murmur. ^ - v ^ 

Tetralogy of Padtot this developmeiiital aribri^y ^ 
components:, 

- Pulmonic stenosis ■ 

•Hte'aortaover-ridesboth'v^tticles ' 

•Ventricular septal defect' 
•Hypertriifihyc/therightveiitricle'' 
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Aorta 


Aortic 

arches 


27. Pulmonary trunk 


28. Arterial 


23. Truncal 
ridges 


Endocardial cushion 


24. Spiral septum 


22. IV septum 
(muscular part) 


Endocardial cushion 


4. Aortk Mc 
b. Lt. vtntriel* 

Rk. v«iikricl4 
i. Kk. 4kriov«niricuIiir 
(AV) 

lit. 4feriov4atrieu]4r 
(AV) ^Diog 
t lU. mferium 


Fig. lX-21-23 - Fetal heart, rt. ventricle opened • schematic 



HEART - EXTERIOR 

FREE HEART; to orim a heart dial has been removed from the 

^y, first Iwate the apex which is directed downward 
(caudoveniral) in the live animal. TTie base (or top of the heart) is 

op^tte^eapex. The cranial and caudal sides can be wien ted by 
finding the a^ which arches caudally; or the auricles, which 
^int to the left, with the pulmonary trunk betwe^ them. With the 
heart oriented thusly, the right and left sides are easily identified. 

• Apex - down 

• Aorta - arches caudally 

• Auricles - beside the pulmonary trunk, point to the left 

Since the chambers of the heart are connected by specific vessels 
laating ve^ls helps identify chambers; and identifying cham* 
here helps Iwate vessels. So many vessels enter the bean, the 
majonty of th^ pulmonary veins, ft is confusing. To simplify 
idenuficauon, locate the great vessels first- the aorta, the pulmo- 

naprirunk and the two venae cavae. The remaining vessels are the 

pulmcmary veins. 

Find tic vessels to locate the chambers they connect; 

• Cranial and caudal vena cava 

• Pulmonary veins locale the left atrium, where they terminate. 

• Pulmonary trunk locates life right ventricle, 

• Aorta locates the left ventricle. 


Thorax-395 

3. Right auricle: seen from theMsideof theheart. in frontof the 
pulmmary trunk (c), 

4.1^ auride: also seen on theMsideof the heart, caudal to the 

pulmonary trunk. 

5. Conus; the expanded outflow from the right ventricle into the 
pulmonary trunk. 

ej^raconal interventricular groove: theextemal indication of 

^ mtervtmtricular septum separating the ventricles. The groove 

<^nds the left side of the heart, adjacent (para-) to the conus of 
the heart, thus, paiaconal. 

7. Coronaiy groove: a dqiression encircling the heart, except for 
the conus. The groove externally indicmes the sqiaration rf the 
atna and ventricles and contains the cwcmary vessels. 

8 . Left atrium: the chamber into which the pulmonary veins 
empty. 

9. Left ventricle: seen best from the left side, caudal to the 

paraconal groove. On the right side, it is seen caudal to the 

subsinuosal groove. It forms the caudal boundary of the heart and 
its apex. 

* 

10. Ligamentum arteriosura (arterial ligament): the remnant of 
ine fetal ductus arteriosus (arterial duct) connecting the pulmo* 
nary trunk and the aorta. 


Coronary groove: Partially encircling the bean, it marks the 
separation of the atria and venuicies. 

grooves on the heart’s exterior indicate the 
m^entricular septum separating the ventricles. The twogrooves 
(the paraconal and subsinuosal grooves) cany similarly-named 
arteries. 

Left side (anricular surface*): the side of the heart where the 
auncles are seen with the pulmonary trunk in between them. 

Right side (atrial surface*): the side of the heart where the vena 
cavae (cranial and caudal) are seen entering the right atria. 

1. Apex; the most caudoventral part of the he»t. always formed 
oy the left ventricle (and having a "tip"). 

2. hilus of the organ facing dorsocranially. (It is the 

top ofthelieaft)Iireceivesihcgreaiveinsaiidsendsout 

the great arteries. 


IL Right atrium (Fig. IX-25): seen from the nght side of the 
heart, widi the venae cavae entmng it 

1^ Right ventricle: makes up mostof the heart on the right side, 
Wow the coronary groove. It “wi^'* around the cranial side of 
the heart to oxiiinue as the pulmonary trunk. 

13. CtNHUiary sinus: the terminatitm of the great coronary vein 
emptying into the right atrium. 

14. Subsinuosal interventricular groove: the long depression 
on the caudal right side of the heart The groove is below (sub-) 
the emonary sinus (sinuosal). like the paraconal intervoitricular 
groove, it marks the interventricular sepbim on the exterior. 


Stemowtal and dlgphrsgmytiy ire tenns used to orient 

ttehimanheirtbecauseofihehuman’svmtio(fc»s«ny(anieriopo^ 

tottened thorax. The sternocostal surface faces the stennun and the 
Aaphragmaiic surface rests on ihediairfiragin. In domestic animi^. with 
fteir lateraUy-ftatiened thorax, the teidency is to thhik of the heart from 
fte lateral view, that is right or left sides. 
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5. CoDus 
(Rt. ventricle) 



14. Subsinuosal ■ ' ^ 
interventricular groove 

Fig. IX-25 - Dog - Heart 
’ rt. side 


9. Lt. ventricle 

A. Cran. vena cava 

B. CaiKL vena cava 

C. Pulmonary tnaik 

D. Pulmonary aa. 

E. Pubooi^ w. 

P. Paraconal mMrveQtricalar br. 

Q< SidrrimiOBal inmventricular tv. 
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HEART - EXTERIOR 


of hoftrt 

2. Pulmonary trunk 

3. Arterial iig. 

4. Pulmonary aa. 

3* Pulmonary w. 

3. Great coronary 
7. Coronary groora 
3. Conui 

9. PwEconal inUnr«ntrieuiar croova 

10. Apaxofbawrt 
11^ Aorta 

13. Cran. vana cava 
IS. Caud. vana cava 

14. Coronary ainua 

15. Subalnuoaal intarvantricxalar 
groove 

A. Rt. atrium 

B. Rt. vaniricla 

C. Lt. atrium 

D. Lt. ventricle 

a. Rt. auricle 

b. Lt. auricle 

e. BrachiocephaUc trunk 

d. Paraconal interventricular br. 

e. Subainuoeal interventricular br 

f. Rl. •My%o$ V. 

f. Lt. aayfoe v. (only ruminant b pig) 




HEART - EXTERIOR 

1. Base 


2. Pulmonary 
trunk 
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3. Arterial lig. 


4. Pulmonary aa. 



Fig. IX-28 - Horse - Heart, It. side 


8 . Conus 


9. Paraconal 
interventricular groove 


10. Apex 


13. Caud. vena cava 


14. Coronary sinus 


15. Subsinuosal 
interventricular groove 


Fig. IX*29 - Horse • Heart, rt side 


S. Pulmonary vv. 


6 . Great coronary v. 


7. Coronary groove 


12. Cran. vena cava 


11. Aorta 





HEART - COMPARTMENTS 
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Fig. IX-30 - Dog - Heart, 
rt. atrium opened 


4. Interatrial septum 


5. Opening of 
coronary sinus 


2. Rt. auricle 


3. Pectinate mm 


Fig. IX-31 - Ox - Heart, rt. atrium 
& rt. ventricle opened 


^PARTMENTS of the HEART: the heart has four cham¬ 
ois. two atria receive blood and pump it down into the 
respective ventricles, which pump it away from the heart 

1. RIGHT ATRIUM: the compartment receiving deoxygenaied 

blood from the body and most of the heart 

Vena cavai sinus (sinus venarum cavarum): the main part of the 
nght atria were the vena cavae and coronary sinus open This 
doeai't include the auricle. 

2. Right auricle (AW-ri-kl) (L, auricula, a little ear): the blind 
pocket of the atria, characterized by pectinate muscles in its wall. 

3. Pectinate muscles: the interdigitating. criss-crossing, muscu¬ 
lar bands in the walls of both auricles. 


I > 

4. Interatrial septum: the wall sqtaiadng the two airia. 

■ Fossa ovale (oval fossa) (a), a shallow depression in the interatrial 
septum. It is the vestige of the oval foramen. 

5. Coronary sinus: the end of the great cardiac vein which <^ns 
into the right ^um. 

Intervenoos tubercle (b): a projection from the dorsal wall of the 
right atrium that diverts the flow of both the cranial and ra 'ri al 
vena cava into the right ventricle. 

Fossa ovale (a): a remnant of the foramen ovale of the fetus. 

Openingsinto/outoftherightatrium: cranial venacava, 

vena cava, coronary sinus, and right ^oventricular orifice. 
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13. Aortic opening 


9. Lt. atrium 


Fig. IX-33 - Dog - Heart, rt. half 

' sagittal section 


1. Rt. atrium 


15. Tendinous cord 


14. Papillary mm 


3. Pectinate mm 


6 . Rt. ventricle 


7. Rt. AV opening 


10. Lt. auricle 


16. Interventricular 
septum 


11. Lt. ventricle 


1. Rl atrium 

2. Rl auricle 

3. Pectinate nun 


a. Cran. vena cava 

b. Aorta 

c. Pulmonary a. 

d. Aortic valves 

e. Lt turioventricular valve 

f. Rl atrioveiuricular valve 
K. Trabeculae camae 

h. Moderator bands 

(trabeculae septomarginalis) 


4. Lt. AV opening 


Dog - Heart, It. half 
sagittal section 


6 . Rt. ventricle 


8 . Conus arteriosus 


COMPARTMENTS of the HEART (com.) 

6. RIGHT VENTRICLE: the compartment receiving blood 
from the right atrium and pumping it, via the pulmonic circula¬ 
tion, through the pulmonary trunk and the pulmonary veins to the 
lungs. The right ventricular wail is thinner than the left because 
less pressure is required to move blood through the lungs than 
through the body. 

Openings into/out of the right ventricle; the right AV opening 
and the pulmonary trunk. 


7. Rqht atrioventricular (AV) opening: the <^)ening betwemi 
the ri^t atrium and right ventricle, funcikmally opened and 
closed by the right atrioventricular valve. 

8 . C<mus arteriosus or conus: the hinnel-sh^Ted outflow the 
right venokle leading to the piimcmmy trunk. 

Pulmonary tuning: the qjening in the pulmonary trunk pro¬ 
tected by tte pulmonary valve. 

Moderator band or trabeculae septomarginalis (h): a cord 
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Fjg. 1X-3S - Ox - Heart, rt. half 
- sagittal section 



myocardium crossing the lumen connecting the outer wall with 
the interatrial septum. Purkinje fibers travel over these bands to 
help synchronize cwitraction and emptying of the ventricle. 

9. LEFT ATRIUM: the compartment receiving oxygoiaied 
blood from the lungs via the pulmonary veins. 

10. Left auricle: a blind pocket with charactoistic pectinate 
muscles as seen in the right auricle. 

Openingsin/otttof thcleftatrium: the pulmonary veins and the 
left atrioventricular orifice. 

11. LEFT VENTRICLE: the ctHnpartment receiving oxygen¬ 
ated blood ftom the left atrium and sending it out the acxta to the 
btrfy ^ the heart (systemic circulation). The left ventricle is 
thicker walled than the right because of the higher {nimping 
p^ssure required for systemic circulation. 

Openin^^ into/out of the Wt ventricle: die left AV <mfice and 
die aorta. 


12. Left atrioventricular (AV) orifice: the tuning between the 

leftatrium and left ventricle;operaiedbytbeleftatrioventricular 

valve. 

13. Aortic opening: the opening from the left ventricle into the 
aorta. The aortic valve prevents backflow from the aorta into the 
left ventricle. 

STRUCTURES COMMON to both VENTRICLES 

14. Papillary muscles: the muscular projectimis saving as at¬ 
tachments for the tendinous ctxds (chordae tendineae) of the 
atrioventricular (AV) valves. 

15. Chordae tendineae (mndinous ccuxls): the tough strands 
anchoring the free edges of the atrioventricular (AV) valves to the 
F^illary muscles aid {uevoiting eversion of the valve leaf let s 
into the atrium uprni ventricular extraction (systole). 

16. Interventricular septum; the wall separating the ventricles. 
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Rt. ventricle 


13* Aortic opeoios 


1. Rt« atrium 


7. Rt* AV opening 


a. Rt. coronary a. 

b. Aorta 

0 . Pttbaonary a, 

d. Aortic vaive 

a. ht. atnoventricular vatve 

f. Rt. atrioYtntricular valva 

g. Trabeculae eamae 

h. Moderator bands (trabeculae 
septomarginales) (IX-57) 

1 . Great coronary t. 

j. Lt. coronary a. (circumflex br.) 


6. Rt. ventricle 


11. Lt. ventricle 


Fig. IX-37 - Horse - Heart, rt. half • sagittal section 


HEART - INTERIOR 
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10. Lt. atrium 


11. Lt. 
ventricle 


9. Lt. atrium 


12. Lt. AV 
opening 


Fig. IX>36 - Horse • It. half 
- sagittal section 


15. Tendinous 
cords 


a 

j 

14. Papillary 
mm. 


Pectinate mm. 


8. Conus arteriosus 


Rt. auricle 




HEART - VALVES 
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3. Aortic valve 


Pulmonic valve 


1. Rt. AV valve 


Fig. lX-38 - Horse > Heart, 
base of ventricles 


2. Lt. AV valve 


ft. Nodule 

b. Openinf of coroneiy einus 
Rt. coronftry a. 
d. Lt. coronary a. 

6. Fibroue ringi 

f. Rt. AV opening 

g. Lt. AV opening 

h. Aortic opening 

L Pulmonic opening 

j. Osaa cordU (ox k older hortee] 


Fig. IX>39 • Ox • Heart skeleton 


VALVES OF THE HEART: the fibrous structures guarding the left ventricle during coniiacuon (systole). (A miter is a two cusp 
things between the atria and the ventricles and the ventricles, hat worn by bishops in theCaiholic church. Someone thought they 
an^e two mam heart outflows - the aorta and the pulmonary looked like the left AV valve, hence mitral.) 

V. . . 3. Aoi1lc(semauiiar) valve: the three semilunar cusps attached 

Atnoventricu^ (ay tr^^-ven-IRlK-yoo-lar) (AV) valves: to die aortic fttxous ring in the origin of the aorta, 
prevent backflow iiuo fl» atria during veniiicul« (systolic) con- 

lia^ons. The AV valves are anchored in die ventricles by A ftiliiiOMi7(8eiiiaonar) valve: the valve between the c^ 
teiidiiKxiscords(chordaeiendiiieae)andauachpcriph^ the right ventricle and the pulmonary mink. It is sunila* to the 

fibrous rmgs of the cardiac skeleloa aortk valve, hut of livhter/v««tnw-finn 




HEART - VALVES 
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HEART AUSCULTATION(aws-kal-TAY-shun):listening HEART MURMURS: abnormasbi^i^pausedbybloodnbW 

to heart sounds. Heart sounds are caused by theclosing of die turbulence, due to boat^Vul^ probl^s. 

different he^ valves. Ventricle contraciUm (sy^le) causes a Valvar murmur; asoirnd dDe tbale^ or riarrowed valve, 
rise in ventricular pressure and closure of the AV valves (Isi To identify murmurs, fiisC deterinin^ if murmur is in 
heart sound) and opening of the aortic and pulmonic valves, systole or diastole, Theni by find the murmur to 

During ventricular relaxation (diastole), the AV valves open determine which valve is affected, 
arjd the aortic and pulmonic (semilunar) valves close ( 2 nd heart 

sound) due to back pressure in the aorta and pulmonary trunk. 

• Systole: contraction of the ventricles; occurs between the 1st 
and 2nd heart sound. 

ing causing a turbulence past thm i^)efiing. : 

• Diastole: relaxation of the ventricles; occurs between the 2 nd 

and 1st heart sounds. * Systolic murmur occurs between ^ 1st and 2hd heM 

sounds, when the AV v^ves should be fully closed and the 
*'1st heart sound (*'Iub”): cmised by Che closure of the AV aortic and pulmatic valves open. • 
valves. . 

> AV leaky (insufficiency): systolic muftnur (left AV 
•2nd heart sound (“dub”): caused by the closure of the insufficioKy is the most cwiimoh). 

semilunar valves (aortic and pulmonic). 

- Aortic or pulmonic narrowing (stenosis): systolic 
murmur (aortic stenosis is commem). 

LOCATION of the HEART in most species; from the 2nd (H* 

3rd ICS to the 5th or ^ ICS (intercostal space) and from • Diastolic murmur: occurs between the 2nd and 1st heM 
sternum about 2/3 of the way up Ute thwax. The olecranon is sounds when the aortic and pulmonic valves should be closed 
located at the 5th intercostal space in the normal standing and the AV valves opened (AV straosis or sMnilunaf valw 
animal,therefOTe,thereisvery!itileheaitcaudaltoihearm. To insufficiency), 
auscultate the heart you need to press up between the triceps 

brachii muscle and thoracid wall. - AV narrowing (stenosis); diastolic murmur (ve^ rare);^ 

• Tip of THE olecranon: at the level of (he 5th intercostal - Aortic or pulnitmic leaking (insufficiency: diastolic mur- 
space when the animal is standing in a nonnal square position, mur 

(rare). 


• Leaky (insufficiency) murm ur: causedby turbulence due to 
backfiow throqgh a valve not f^ly clos^ 


POINT OF MAXIMUM, INTENSITY (PMO or puncia Non-vaivular murmurs: 
maxima: the spot on the thoracic wall where a valve sound is 

loudest Put the stethoscope atthe points listed below and move • PDA (patent ductus arteriosus).'a fsalu^of the duCuls 
to find the PMI. arteriosus (arteiiai duct) to close. The icMildftkmuiiSitif sounds 

like a washing machine. It is continuous, thus systolic ^ 

• L^ A V valve: left Sth interccKial space at the level of toe diastolic. 

olecranon (low). 

• Interatrial septal defect (patent foraimh ovale): f^iutei^ 

• Pulmmic valve: left 3rd intercostal space at toe level of toe toe(^)ening(ov^f«xamen)betweentoe twof^ atriatocl(»e; 
olecranon (low). 

• Interventricular septal 

• Aortic valve: left 4to intercostal ^lace at toe level of toe imerventrioilaf s^)tuihtock^iti4i^tsifla|^sto^ toiph 

Mulder (high). hemd loudest on toe n^ skie near i^ i^^ 

• Right AV valve; right 4to intercostal space at toe level of toe 

olecranon (low). HEARTWORMS(dirofiIaR^):tkiidtrouitui^^v^^ 

io6es-Dircfilariair^tis)<>f^6tigUve totheri^tyentricte^: 
P^M'S^Srisamemu/yokffMtoePMloftoevalvesontoeleft causing a ^eat stram cm toe right side pf the iieart^^^ 
side of toe chest P. A, M stand for toe pulmrmic, adrtic and ^ enlargement of the right ventricle; ftolmtoiary tnibk and; 
mitral valv^ respKtiyely. and 3,4,5 stand for toe int»costal ptfitnofteryarteriesditetblncteased^ssutoi^ui^ 

^ces toey are fo^ in. the staggered positions indicate hi^ through toe wcMm mas^ thus, ihcrdisuig toe lo^ 

or low in each respective spaces. 




CIRCULATION 
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Aorta 



Caud* vena cava 


Subclavian 
Cran« vena cava 


Jugular 


Axillary a. 


Fig# IX*40 - Ox - Rt. thoracic cavity (schematic) 


A. Biopfatfui 

B. Tlmehee 

C. norack duet 

D. Pericardium (cut) 
B. Central tendm of 

diaphroftn 


F. Tracheal bronchus 

G. Phrenic n. 

H. Vaeoeympatfaetie trunk 

I. Stellate fangUon 

J. Vafua n. 

K. Rmrrent laryngeal n. 


a. Rl. asygoe V. 

b. Costocervical trunk 

c. Dor«. scapular a. Se v. 

d. Supreme intercostal a. U v. 

e. Deep cervkal a« le v. 

f. Vertebra] a. v. 
f. Int. jugular v. 


h. Supf. cervical a* 4t v# 

i. Gei^talic v. 

j. Exi. tborade a. A v. 

k. Int. thoracic a. A v. 

t Dors, intercoetal a. A r. 
m. Bronchoes^hageal a. 
o* Ansa subclavia 



CORONARY ARTERIES 


Thorax-407 


leaving the left ventricle and arching 

I^lf fnd.to Ae rest of the body through its systemic branches. The 
aorta is divi^ into the ascending aorta, aortic arch and descend- 
mg aoira. The descending aorta has thoracic and abdominal 

iiicnis* 

part of the aorta,original- 

mg from the left venmde at the center of the hearths base. 

^ between the aortic valve's cusps 
and ^ ve^l wall. Right and left coronary arteries arise from the 
cranial and left sinuses respectively. 

corona, crown): the 

rirst branches off the aorta. 

3, Right coronary artery: originates from the right aortic sinus. 
It courses cranially under the right auricle and then to the right in 
the coronary groove. In some species it continues as the 
subsinuousal interventricular branch ((horse and pig). 

4. Left coronap artery; arising from the left aortic sinus, it 
cau^ to Ac left under the left auricle and immediately branches 
mtodcscending ({^onal)and encircling (circumflex) branches. 

^ branch, after reaching the bean’s 

nghi side, descends as the subsinuosal interventricular branch. 

***®‘*®scendingbranchof 
the left coronary artery in the paraconal interventricular groove. 

6. Cfrcumnw branch: the branch of the left coronary artery 

m the coronary groove from the left to the right side of 

7. Subsinuosal interventricular brimehi the descending artery 
m the subsinuosal interventricular groove. This branch isderived 
from either the nght coronary or circumflex branch of the left 
coronary artery, depending on the species. 

SPEaES DIFFERENCES: 

^and ruminants: the left coronary artery gives rise toboth 
the paraconal and subsinuosal interventricular branches. 

Hor« and pig: the rt coronary artwy gives rise to the 
subsinuosal interventricular branch* 

Cat the subsinuosal interventricular branch can arise from 

fi^corcnaryartery.butusuaUyfromthecircumflexbfanch 

of the left coronary artery as in the dog and ruminants. 


3. Rt. coronary a. 


6. Circumflex br. 


4. Lt. 

coronary a. 


- 5. Paraconal 
interventricular 
br. 


7* Subsinuosal 
interventricular br. 


Fig. IX-41 - Horse & Pig - Coronary aa. 
(schematic) 


3. Rt. coronary a. 


4. Lt. coronary a. 


5. Paraconal 
interventricular br. 


7. Subsinuosal 
interventricular 
br. 


6. Circumflex br. 


Fig. IX-42 - Dog & Ruminants - Coronary aa 

(schematic) 
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CORONARY ARTERIES 
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corooary a 


2. Aortic sinus 


A. Aorta 


F. Aortic valve 


B. Pulmonic valve 


coronary a 


5. Paraconal 
interventricular br 


E. Rt. AV valve 


H. Coronary sinus 


C. Lt. AV valve 


7. Subsinuosal 
interventricular br 


6. Circumflex br 


Fig. IX-43 - Dog - Heart, base of ventricles 

- cross section 


D. Great coronary v 


- Ox - Heart* base of 
ventricles - cross section 


A. Aorta 

PulnuMiie vtlvt 
!5.U.AVy«lv« 
QrtiA eoronftry 


B. Rt.AVvaJvo 
P. Aortic 

C. Nodule 

H. Coronary cinua 


Fig. IX-45 - Horse - Heart, base of ventricles 

■ cross section 



A. Ext jugular v. t. Esojiitgus g. Costocervical crunk m. Recurrent laryngeal n. 

B. Cq)halicv. b. Trachea h. Thoracic duct n. Pericardium (cut) 

C. Paracona] br. c. Vascsynmatbetic trunk i. Sympathetic trunk o. Phrenic n. 

D. Lt aqrgos V. d. Vertebral ganglion j. Cwvicothoracic (stellate) ganglion p. InL. thoracic a. & v. 

E. Caud. vena cava e. Supf. cervical a. A v. k. Pulmcmary trunk q. Crus of diq)hragm 

F. Cran. vena cava f. Ext. thoracic a.&v. LVagusn. r. Costal part of dii^agm 


1. AORTIC ARCH: the cmdnuation of the ascending ac«a. it 
sends branches to the head, neck, and thoracic tin^ 

2. Brachioc^halic trunk: the first branch of die aortic arch, 
IHesent in all the dtMnestic species, it gives rise to the ctHnmon 
carotid artery and die right subclavian artery. 

3. Right and left common carotid arteries: ascend the neck to 
supply the head, face, and fxain. 

4. Right and left subdavian arteries: supfdy the neck, thwacic 
limb, and the cranial portion of the dioracic-wall Each has many 
branches: 

• Vertelnal anrty: the first branch off eitbrt subclavian artery. It 
courses cranially to pass throu^ the transveree canal, the 
cervical vertebrae. 


> Costocervical trunk: arises near and latoal to the vertdiral 
ait^. Its branches can include die de^ cervical, dmsal sctpilar, 
sujMeme in^rcostal (thtMacic vertebral in the demand veitdiral 
arteries. 


• Superficial cervical artery: arises near the dmracic inlet and runs 
onto the superficial neck in front of the shoulder. 


• Internal duxack artery: arises oiqiosite the ^iperficial cervical 
artery and passes cm die Hoor of the thorax. 


DESCENDING AORTA: die part of die aorta caudal to the 
^vtic arch, divided into the thora^ aorta and the abdcMiiinal aorta 
by the di^ragm. 


5. Thoracic amta: die dhriskm of the descending atma in the 
thoracic cavity. It h^is sopidy the thoracic waB via the dorsal 
int^oscal armies. 
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AORTIC ARCH - THORACIC AORTA 
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1. Aortic arch 



JLEsojAagus h. Thoracic duct 

BCephwicv. b. Trachea i. Symp^etic tnmk 

C. $ubsinuo$al mterventricular c. Vagosymphatheiic trunk j- Ccrvicolhoracic (stellate) ganglion 
w* of rt coronary a. (horse) d. Middle cervical ganglion k. InL thoracic & 
c Costal pan of diaphragm 1. Vagus n. 

E Caud. vena cava f. Crus of djq>hragm m. Recurrent laryngeal n. 

T. Cran. vena cava g. Costocervlcd trunk n. Phrenic n. 


SPECIES DIFFERENCES 

^mon Mrotid arteries: dogs - arise separately; ungulates 
(nooved animals) - arise by a short, commcm bicarMid trunk. 

Branches of the aortic arch: 

Carnivores and p%: brachiocqrfiaUc and left subclavian arter- 

les arise sqnrately from the atxtic arch. 

Hferse and niminaBts: only the brachiocephalic artery arises 
fiom the aoftic ach. Bo* subclavian vtoies arise from the 
btachiocqdialic trunk. 


Subclavian arteries: branches (vertebral, costocervical, deep 
ce^ical.superftcial cervical and internal thwacic) vary in their 
origins between the species: 

• Ruminant: the vertebral artery arises from die costocervical 
trunk, thus, die subclavian arteries have rmly dircc branches. 

• Camivoes: die vertebral and costocervical arteries arise 
sqiaiaely, dius, die subclavian arteries have four branches. 

• Horse: the same as the dog on the light - four Ranches. On the 

the deep cervical artery arises from the subclavian, not the 

costocervical mink and, thus, the teft subclavian has five 
luanches. 
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AORTIC ARCH > BRANCHES 
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Commoa carotid aa. 


RL sabclaviaB 


Lt. subclavian a. 


Brachiocephalic 
trunk 


DOG 



PIG 



Common carotid aa. 


Rt subclavian 


h* 

Lt. subclavian 


Rt subclavian 


Brachiocephalic 

trunk 



; 1,5 

Lt subclavian 


OX 


HORSE 


Fig. IX-48-S1 - Branches of the Aortic Arch 


%. Rt. coronary 

b. hi. coronary a. 

c. Bicarotid trunk 
(un^lates) 

d. Vertebral a. 


€. Costocervical trunk 

f. Deltoid a. 

g. Deep cervical a. 

h. Thoracic vertebral a. 

h* Supreme intercostal a. 


i. Internal thoracic a. 

j. Supf. cervical a. 

k. Ajdllary a. 


« 

V 

Ni 
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ARTERIES - NECK 


219-Neck & Body-47C 


r 


5. Int. carotid a 


Fig. IX-52 - Horse - Arteries 
to neck 


2. Ext. carotid a. 


Artery 


, . :OMMON CAROTID 

caud. thyroid 
cren. thyroid 

External carotid 
occipital 

cran. larynfeai 
aecandinf pharyn^al 
Ungual 

Facial 

€aud. auricular 
parotid 
iupf. temporal 

Maxillary 
infer. iJveolar 
mental br. 

•xt. ophthalmic 
ethmoid 
o^jor is minor 
palatine 
infraorbital 

Internal carotid 

Arterial circle 
coetr. cerebral 
middle cerebral 
caud. cerebral 
Mtr. cerebellar 


/ 


caud. cerebellar 


1. Common carotid a 



Tueue 


br. of brachiocephalic trunk 


terminal br. of common carotid 
middle & inner anaatomoees with vertebral a. 
ear, meoiofee 
larynx 
pharynx 
tongue 

face 

ext. ear it auricular mm. 
parotid gland 

TO. (dog: upper & lower eyelid) 


Axillary a. 


Lt. subclavian a. 


Brachiocephalic trunk 


alveoli ie teeth 
lower lip it chin 
•tnicturee of orbit 
naeal cavity 
hard it coft palate 

upper alveoli it te«th» lat. face 

jolM basilar b contralat. Int. carotid to form arterial circle 

brain 


tomed by ventr. epinal it v^tebral aa. 


a. Coetocervical trunk 

b. Don. eeapular a. 

c. Deep cervical a. 

d. Vertebral a. 

e. Spinal br. 

f. Don. muscular br. 

g. Ventr. muscular br. 

h. Supf. cervical a. 

i. Bicarotsd trunk 

j. Caud. thyroid a. 

k. Cran. thyroid a. 
i. Occipital a. 

m. Cru. laryngeal a. 
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ARTERIES - HEAD 
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lot. carotid a. 
Ext. carotid a. 


Comuion carotid a. 


Fig. IX-53 - Ox > Head, supf. arteries 

• lat. view 


Facial a 


Maxillary a. 


lot. carotid a. 



Ext. carotid a. 
Common carotid 


Fig. IX-54 - Ox - Head, deep arteries (ramus of mandible 

& cdud. portion of bony orbit removed) 

• lat view 


a. Occipital a. 

b. Mid^e menincaal a. 

c. Condflar a. 

d. Linfuofadal tnick 
«. Linfual a. 

t Sublingual a. 
g. Inferior labial a. 
b. Supf. labial a« 


{. AngularU oria a. 
y Haaal aa. 

k. Auricular aa. 

l. Su^. temporal a. 
itt. Tranfvem facial a. 

n. Palpebral aa. 

o. Inferl^ ahrtolar a. (1X-S5) 

p. Mental a. 


q. Buccal a. 

r. Ext. ophthalmic a. 
i. Malar a. 

t. Angularij oculi a, 

u. Infraorbital a. 

▼. SpbeoopaJatine a. 
w. Palatine aa. 
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ARTERIES - HEAD 


Head-452 


9 ^ 


^ “• B- Olfactory bulb 

B. Caud. cmb^v a. I. Optic nary# 

C. cara^ar a. J. Cawbral hamiapher# 

D. Caud. carabra! a. K. Pona 

B. Caud. conununieatint bf-1. Caraballum 

M.M«lulIaoblonoia 


1. COMMON C AROno ARTER. 
lES (right and left): arise separately 

or together (bicaiotid trunk) ftom the 
bcachiocqihalic trunk. ascend 
the neck with the vagosympathetic 
trunk to tenninate in the intemal aid 
external carotid arteries supfdying the 
bead, face, and tuain. The thyroid 
artd laryngeal arteries are die tmly 
branch^ ctf the comimm carotid ar¬ 
teries. 

2. Extaiial carotid artery; die large, 
direct cwitinoadon of the cmnmon 
carotid art^ that becomes the max¬ 
illary art(^. Its ftrst small Ixanch is 
the occipital artery. It terminates by 
first giving off a caudal aitrimifi r 
artery and dien bribing into super¬ 
ficial ttmpmal and maxiUaiy arter¬ 
ies. 

3. Linguofacial artery or separate 
lingual and facial arteries; 
lHancb(es) of the external carotid ar¬ 
tery. The facial artery winds armmd 
the ventral border of Che mandible to 
supply the face. 


5. Int. carotid a. 


7. Basilar a. 



Fig. IX-55 - Ox - Blood supply to brain 


*s 


4 . htoillary artery: the direct continuation of the external VENOUS DRAINAGE OF TOE HEAD 
carotid artery to the ^ace below the oittt (the pterygopaladne 
fossa). Its branches supply the orbit, teeth, chin, nose, nasal cavity 
and palate. 

5. Intemal cartftid artery: the smaller toihinal teuich of the 
common carotid artery. It enters the cranial cavity, joining the 
basilar artery to fmin the tuterial circle. It has an enlargement, the 
carodd sinus, near its origin. 


«. Arterial circle (circulus arteriosus cerebri, circle of Willis): 
located ventral to the hypothalamus encircling the infundibular 
aalk. It is ftxmed by the paired intemal carodd arteries and the 
basilar artery. It supplies the brain. 

7. Basilar artery: arises from the vertebral artery and ventral 
^inalart^. 

Blood brain barriM’: inability of most substance to cross the 
• cqjillaries of nervous tissue due to dghi connections between the 
. capillary endothelial cells. 


.TUMiiMf j «uiu uQguwaoai veins join to term the external 
jugular vein. The extern^ jugular vrins and subdari^n veins 
j<M to fonn the bracbiocqrftalip vein in carnivores and pigs. The 
brachiocephatic veins then jwn to form the cranial vena cava. In 
horses and ruminwts the external jugular veins and subclavian 
veins joiD to form the cranial vena cava# 


SPECIES DIFFERENCES 

Bkarotid trunk: in ungulates, die common origin of the two 
comuKHi carotid anuies (in camivaes they arise sq»iately). 

Internal carotid artery: in cats and ruminants the part 
ou&ide the skull degmerates. 

Linguofacial trunk: die common origin f<w the lingual and 
facial art^ htxses and nuninants (in the camiv<xes and 
they arise separately). 
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Fig. lX-56 - Ox - Thoracic aorta 
I (schematic) - lat. view 




c 




I 


3. Dors. Intercostal a 




•V. 


Thoracic 

aorta 


S.Dors. intercostal a 


2.Ventr. intercostal a. 




1. Int. thoracic a. 




Broneboesophageai artery (m): arises from the aorta or fran 
one of die dorsal iniwostal arteries. Its bronchial branch is the 
nuffitional supply to the tissues of the hing. 


3. Dorsal interct^tal arteries: the first few arise as branches of 
the costocervical trunk, the rest arise directly from the aorta. Their 

main Ixanch courses on ihecaudalaspect of theribstoanastomosc 

with the ventral intercostal mteries. The dorsal costoabdominal 

artery is similar to thedorsal intercostal arteries, buttravels caudal 

to the last rib, therefore, is not located intercostally. 


1. Int. thoracic a. 


1. Internal thoracic artery: a branch of the subclavian artery, 
coursing through the ventral part of the dioracic cavity. It pwfo- 
rates the di^ihiagm to continue as the cranial epigastric artery on 
the flow of the abdomen. CoUararal branches supply the struc* 
tures of the ventral thorax. 


2. Ventral interrostal arteries: arise frwn the internal thoracic 
artery and course between the ribs, supplying the ventral thoracic 
waD. 


Fig. IX-57 - Ox - cross 
section (schematic) 


CLINICAL 








Intercostal vessels and nerves: in all 

caudal aspects of the ribs, therefore, an 

dioracic wall (intwcostal incisiM) is niadeiii tite 

intercostal grace. V' ' • 
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ARTERIES - THORAX 
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Fig. IX-S8 - Horse - lat. view (schematic) 


Thoracic aorta 


Lt. subclavian a 


Brachiocephalic trunk 



1. Int. thoracic a. 


Thoracic aorta 



Fig. IX-59 - Horse - cross section 

(schematic) 


A. Rt. eoronuy s. 

B. SubtinuoMl inUr* 
vtDtricidar br. 

C. Li. corra4iy 

D. Ptmosal 
attt«rv«ntriculw br. 

E. Circtusfl«x br. 


lo late thoracic a* 


b. 

€. 

d. 

t. 

f. 

C- 

h. 

i. 

g 

h 

k. 

l. 

m 

n. 

o. 

P- 

a- 

t. 

t. 

tt. 

V. 


Cotlocttvieal trunk (DC^'SS) 
Dor*. 

Superior iatereoetel e. 

. Dor*. iote^Mtel m. 

Deep eervieel e. 

Don. iniereoetei e. I 
Ventr. intereoftftl br. 
PerfoniiBf br. 

Stemel br. 

Mufculophreiiie *. 

Supf. cenricel e. 

Deltoid hr. 

i. Lronchoetophefee] e, 
Bropchael br. 

BeojAeftel br. 

Don. iotereoetel m. 

Dene] te. (DC*S 9 ) 

Spine] br. 

Intenpiaou* br. 

Med. ouleo. bn. of p. 

Let. eutea. bn. of p. 

Don. coetoebdominel a. (DC* 60 ) 
Phrenie bn. 

Pulmonerp ea. 
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DOG - ARTERIES - THORACIC LIMB 


197-Thoracic iimb-417 


2. Brachial 



ng. IX-4»0 - Dog - Thoracic limb aa. 
- med. view (schematic) 


1. Axillary 


3. Median 


.4. Digital 
/ 


4. Ebct. tfaonKtc 4. 
b. I#4t. tbor4cic 4. 

4. SubK4pul4r 4. 

Caud. cireumflex 
homml 4. 
t. Tbmcodmil 4 . 
f. Cr4n. dreumflcx 
humtrxl m. 
f. D4cp br4ehi4l 4. 
h« Bicipit4l 4. 

i. Coll4f«r4l uln4r 4 . 

j. TrmniVttrM aibil4l 4 . 

k. OonuQMi intoromouB 4 . 


1. Crtn. inttrocMOUB 4 . 

Q- C 4 ud. int«roHtooB 4 . 
Q- D^p 4bt«bnKhi4l 4 . 

0 . R4dS4l 4 . 

P* Supf. p 4 lm. 4 Mh 

q. Dmp p 4 lni. 4 reli 

r. P^m. iiMfi4C4rp4l 44 . 

•. Pmlm. eominoB digil 4 l. 
t. P 4 lnL proptr difital 44 
tt. Dm. eommon . 
V. Don. propordigilil 44 
w. 8 upf. br 4 chiiU 44. 


1. AXILLARY ARTERY: the directCMtiQuatkm of the subcla* 

vian artery around the first to the thermae 

structures of the shoulder and continues as Ihebrachial artery ato 

the subsc^ular artery branches off. 


Subscapular artery (c): passes dorsocaudally between the 
subscapular and teres major muscles. It gives off the caudal 
circumflex humeral artery and thoracodorsal artery (to the latis- 
simus dtxsi muscle). 


Common interosseous artery: dives Ihrou^ the. interosseous 
^lace between the radius and ulna. It has caudal and cranial 
interosseous branches. The cat has no common interosseous 
artery because the cranial and caudal interosseous arteries arise 

sqnrately. In dogs the caudal interosseous can't be occluded wi A 

a tourniquet in the mid-forearm because it is protected between 
the radius and ulna. 


3. Median arto-y: the cominuatioa itf the toichial artery past Ae 

common interosseous artery. U sopfdies the fexearm (aitebra* 
chium) ^ its branches - the de^ aitetxachial (n Xto the 
caudomedial muscles), and the radial (o) (to the digic). It passes 
through the carpal canal to joinlxancl^ of the common interos¬ 
seous artery to fmm palmar arterial arches. 


Palmar arches; give palmar metacarpal steries (deq>) and 
palmar common digital arteries (supei^ta!) thtu supply Ae 
palmar aspect of the fesearm and manus. 


> 


2. Brachial artery: the continuation Ae axillary artery <m Ae 

medial aspect of Ae arm, which it siqiplies. It continues as the 
median artery in Ae forearm after it gives off Ae common 
interosseous artery. Its major branches - the deep brachial (g) (to 
Ae Aceps brachii muscle), bicipital 0») (A Ae bicq» brachii 
muscle), collateral ulnar (i) (toward Ae olecranon), and the 
transverse cubital (j Xunder Ae biceps brachii muscle) arteries. 
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4. Digi^arteries: Ae bkxxl vesselsofAe metacarpus anddipe. 

Their distribution varies betwe^ Ae species. Number the di g i t al 
arteri^ from medial to < a t er a1, 


DOG - ARTERIES - THORACIC LIMB 


Thoracic limb-418 



2. Brachial a. 


Fig, IX-<S1 - Dog - Metacarpal 
& digit aa. - palm, 
view (schematic) 


Fig. IX-62 • Dog - Metacarpal 
& digit aa. • dors, 
view (schematic) 


4. Digital aa. 



3. Median a. 


Palmar comimm digital arteries (s); the superfici^ artwies located 
(Mithep^marsideoftltemetacanMis, CvnivtM^alsohavedmsal 
common digital artoies. 


Dorsal and palmar metacaipal digital arteries (r): the deep aitoies 

of the metacarpus traveling next to the metac^pal braes. ITiq' 
pvalld the lar^ common digital artraes and osoally cratribute 


to the franatim of the pfcq)er digital arteries. 

Pn^teT digital arteries (t% v); the distal branches of the commra 
digital artaies past tiie primal end of the digits. They ex^ 
down the sides of the digits as axial and abaxial jnoper 
ateries. 
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HORSE - ARTERIES - THORACIC LIMS 


Thoracic liinb-419 



3. Median a. 


Fig. ix>63 - Horse - Thoracic 
limb aa. • med. 
view (schematic) 

2. Brachial 


5. Med. plant, a. 


6. LaL palm. a. 


Fig. IX-64 - Horse - Metacarpal & digit aa. 
- palm, view (schematic) 


4. Digital aa. 


3. Median 

a. Ebct. thoracic a. 

b. Lai. thoracic a. 

c. Subacapular a. 

d. 'Caud. circumflex humeral i 
«. Tboneodoraal a. 

f. Cran. cireumfltx humeral a. 

g. Deep brachial a. 

h. Bicipital a. 

i. Collateral ulnar a. 

j. Transveree cubital a. 

k. ComiQOD intcroMeouj a. 


7« Med. digital a. 

8. Lat digital a. 

l. Cran. interoeeeoui a* 

m. Cand. interoaaeoue a. 

n. Deep antebrachial a. 

o. Radial a. 

p. Supf. palm, arch (IX-64} 

q. Deep palm, arch 

r. Palm, metacarpal aa. (IX-67} 

I. Palm, common digital aa. 
t. Palm, proper digital aa. 

9 " 

9. Terminal arch 


T*-. 


5. Med. plam. a. 


4. Digital aa. 


7. Med. digital a. 




A 


DIGITAL ARTERIES • HORSE 

5. Medial palmar (seemtd palmar cmuncMi digital) artery: the 
main supply todiedigits. Proximalmthemetai^afpophalangea! 
jmnt (fetlock) it divides into the digital arteries. 

6. Lateral palmar (third palmar common digital) artery: much 
smaller th^ the medial palmar artery. 

7 & 8. Medial and lateral digital (medial and lateral proper 
ccMnmon digital) arteries: pass on the abaxial surface of die 
proximal sesamoid bones and the flexor tendons. 

9. Terminal arch: the distal cemtinuation of the digital arteries 
after they enter the solar canal through the solar foramina. 
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ox - ARTERIES - THORACIC LIMB 



Thoracic limb'420 
1 


Fig. IX>67 - Ox - Metacarpal 
& digit aa. - palm, 
view (schematic) 


Fig. IX-66 - Ox • Metacarpal 
& digit aa. - dors, 
view (schematic) 


Dorsal metacarpal a. Ill 

1 . 

%• Br&chial a. 

$. Medium ft. 

4. Digital ft. 

ft. Ext. thorftcie a. 

b. Lai. thoracic a. 

c. Subftcftpulftr ft. 

d. Caud. civcumflax bumeraJ a. 
ft. ThoracodorvftI a. 

t, Cfftn. cireumllftx humand a. 

g. Dftftp brachial a. 

h. Bicipital a. 

i. Colifttftrfti ulaar a. 

j. Traruvftrftft cubital a. 

k. Common intcrouftous a. 

l. Cran. intcroMeouj a. 

4n. Cftud. intftroftiftouft a. 

n. Dftftp ftntftbrachiftl a. 

o. Radial a. 

p. Supf. palm, arch (iX*64) 

q. Dftftp palm, arch 

r. Palm, metacarpal aa. (1X«67) 
a. Palm, conunoa digital aa. 

t. Palm, proper digital aa. 



Axial digital aa. 


Abaxial digital a. 


Fig. IX-65 - Ox • Thoracic 
limb aa. • med. 
view (schematic) 


OX 

3. Median artery: continues to the- distal metacarpus where it becomes the 
third palmar cMunon digital artery. 

5. CemmOT palmar digital artery HI: the continuation of the median artery on 
the medial side. 

6. Axial palmar proper digital arteries: the continuation of the third commcxi 
palmar digital ait^ on the axial sides of the third and foutth digits. 

7. D(xsat metacarpal artery HI: travels in the dcxsal longitudinal groove. 




























ARTERIES - HORSE - FOREARM 


Thoracic limb- 480 


VEINS • THORACIC LIMB 


There are superficial and deep veins of the 
thoracic limb. The de^ veins travel with like- 
named arteries. The superficial veins travel usu¬ 
ally by themselves Just beneath the skin. 

Accessory cephalic vein; arises Irom thedcusal 
digital arteries. It uavels proximally to onpty 
imo the ceiirfialic vein above the carpus. 


Cephalic vein: In camivOTes (pg. 4S8-489), 
arises from the palmar digital veins. Proximal to 
the carpus it crosses the medial side of the 
fweann to reach the cranial surface. Ilis jdned 
by the accessory cephalic vein befese continu¬ 
ing up die cranial surface of the fc^earm and 
lateral surface of the aim und^ the brachio¬ 
cephalic muscle. Its empties into the external 
jugular vetit It branches (omolnvhiat and axil- 
lobrachial armies) provide other drainage routes. 


Median cubital vein: connects the cefdialic and 
brachial vein over the flexor surface of the 
elbow (cubit). 


SPECIES DIFFERENCES 

Horse: the accessory cephalic vein empties 
into the cephalic vein near the elbow, not 
above the carpus as in the carnivores and ox. 


CLINICAL 

Venipuncture: most commonly and easily 
performed in the c^haJic vein in die dog. 
The cephalic and n4di^ cubital veins are 
held off by finger pressure across the flexor 
surfaceofthedbow.Aneedle is then threaded 
into the cephalic or accessory cephalic vein 
distally on the cranial aspect of the limb. 



Fig. lX-69 - Horse - Arteries, 

forearm - med. view 


a. Suprascapular n. 

b. Thoracodorsal n. 

c. Axillary n* 

d. Radial n. 

o. Subseapular n. 
t Pectoral n. 
f. Subsc^ular a.' 


b. Thoracodorsal a..v.,& u. o. Fkx^ retinaculum 


i. Collateral ulnar a. 

j. Ulnar n. 

k. Musculocutaneous n. 

l. Median n. 

m. Bidpital a. 

D. Med. palm. &. 


p. CoRunumcating br. 

q. Caud. cut^. antebrachial n. 
(br. ^ ulnar n.) 

r. Med. palm, metacarpal n. 

s. Cran. cutan. antebraehi^ n. 
(br. of axillary n.) 


t. Med. cutan. antebrachial n. 
(br. of musculocutaneous n.) 

u. Deep pectoral m. 

V. Coracobrachialis m. 
w. Teres major m. 

X. Incept braebli re. 
y. Extensor carpi radialis 




ABDOMINAL AORTA 
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1. ABDCMiaNAL AORTA: the part of the descending 

aorta caudal to Ae diaphragm. It courses the 

vertebrae next to the caudal voia cava and terminates in 
the two internal iliac aieries and the median sacral 
artery at the levrf of the last lumbar vetelna. Its main 
bribes to the abdcuninal visewa are the unpaired 
celiac, cranial and caudal mesoiteric arteries; and tte 
paired renal and gMiadai arteries. 

4 

Phrenic aieries: supply dte di^hragm. In the cami- 
vMes the caudal i^i^ic artery arises with the cranial 
abdominal artery by a common trunk - the 
phrentcoabdominal ait^. 

% 

2. Celiac artery: supplies the stomach, part of the 

duodenan,liver.andsple«n.Itbas three main Ranches. 

the left gastric, hqiatic and ^lenic arteries. 

3. Cranial mesenteric artery; supplies most the 
intestines. 

% 

4. Renal arteries: <«ginating caudal to the cranial 
iMscfilenc finery,* usually fonning one artery to each 
kidney. 

5. Gonadal arteries (testicular or ovarian): the tiny 
vessels supplying the gonads that usually arise just 
caudal to the renal arteries. 

6. Caudal mesenteric artery: siq^ies the descending 
ctrion and rectum. 

Lumbar arteries; homolo^us to the d«sal int^rro^tal 
arises, these paired brah^es course dorsal to the 
lumbar area. 

De^ circumflex iliac arteries (k): arise fiom the aorta 
only in the carnivores. In the other species they arise 
from the external iliac artery. 

% 

7. Internal Oiac arteries: ihe terminal aortic l»anches 
stfljplying the pelvic viscera and part of the hip and 
thigh. 

8. External iliac arteries: the branches of the terminal 
aorta supjdying the pelvic limb. 

9. Median sacral artery: Iheunpairedarteryofthetai]. 

Its caudal conUmiation in the tail is caUed the caudal 
artery. 

VEINS • ABDOMEN: the paired tuanebes travel with 

artenes of lilw nane. Those draining areas supplied by 
the unpeued branches (rf the atna (celiac, cranial and ; 

caudal mesenteric) do notretum to the caudal vena cava, \ 
but join to form the portal vmn. 


3. Cran. mesenteric a. 


1. Abdominal a. 

2. Celiac a. 


4. Renal a. 


6. Caud. mesenteric a. 


5. Gonadal a. 


8. Ext. Iliac a. 


^ ( 7. lot. Iliac a. 

V 


Fig. IX-70 - Ox • Abdominal aorta 
- dors, view (schematic) 

A. C:au^ vena ava; formed by the joining of the right and left common 

iliac veins. It receives blood from the tranches that drain the areas sui^lied 

l^ihepairedbraochesoftbeaorta. It also receives the blood brought to the 

liver by foe pwol ^ through the hepatic veins. 

B. P(Mlal vein: fonned by foe jmning of the cranial and ctn v fa i mesenteric 

veins. U then reemves foe gastroduodenal and ^Imuc veins. Hie portal vein 
drains ^ the liver allowing intestinal blood to be i»ocessed and cleaned 
beftxe it is sent on to the ^noal circuiaticMu 

Liver sinuso i ds (a): graces in the liver wh»e foe portal Wood is proc^sed. 

Hepatic veira 0)): drain the portal sinuses te the caudal vena cava Since the 
Ctt)^ vera cava passes thrragh the edge of the liver and the hepatic veins 
are in the liver bssue they can't be seen unless foe caudal vena cava is (^ned. 
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SPECIES DIFFERENCES 

Medim sacral art^. reducedwabseatinthehOTse.'niecaiidal 
aitery is present as a branch of (he caudal gluteal artery. 


CUNl^ti 






ABDOMINAL AORTA 


Abdomen-424 


Fig. IX«*71 - Horse • Abdominal aorta 
• dors, view (schematic) 


Fig. IX-72 * Horse • Caud. vena cava 
• dors, view (schematic) 


X. AbdondnsI s. 

). Ctliftc a. 

S. Cran. mmaterie a. • 

4. lUnsl s. 

5. Gonadal 4. 

6. Caud. mmntork m. 

7. Ini. ilime 4. 

a. Ext. iliac a. 


A. Cftud. vooa cava 

B. Portal T. 

a. Lirar tlntiioids (DC*73) 

b. Hapatk w. 

c. Banal v. 

d. Gonadal v. 


a. Ext. iUae t. 
t Ifil. iliac V. 
f. Caud. mamtaric v. 

h. S^anic v. 

i. I4. faatrk v. 

J. Cna. maaantahe v. 
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CELIAC ARTERY 


AbdonioAl aorta 


AbdO]ttcn^25 



1. Celiac a 


Fig. IX-73 - Dog - Viscera supplied by 
the celiac a. (schematic) 


1. Celiac artery: the first viscer^ bsaoch the abdominal aorts, parts of the stomach, duodenum, and pancreas, 
arising unpairedbetween thecruraoftbediapbragm. It terminates 

as the hepatic, splenic and left gastric arteries supplying the • Ri^t gastric artery (e): anastomoses with the left gastric 
cranial part of the GI tract (suxnach, part of the duodenum, kvtf artery to supjdy the les^ curvature of the stoma ch, 

and^lecn.) 

• Gastroduodeoid artery (c): crosses the stomach to brmich 
• Left gastric artery (a): supjidies the left side oS the lesser into right gastroepiploic arid cranial pancieitticoduottenal 
curvature of the sUMiiach. arteries. 


• Splenic artn'y (Q: enters, by many terminal branches, the kmg 
hilus of the spleen in the dog. In the ruminant it erten a small 
hilus. 


Right gastroepiploic artery (h): supplies the greater curva 
hire along with the left gastroepiploic artery. 

Cranial pancreattcoduodenal artery (d): passes distally 
along the descoiding duodenum to supjrfy it and the pan 
creas. 


Left gastroepiploic artery (g): passes to rie greater 
curvature of the stomach. 


Short gastric arteries (1): ar^ from the ^terdc artery 
and pass to the fundus of |M stomach. 


SPECIES DIFFERENCES 


Ruminal arteries: travel in the right and left longitudinal 
grooves of the rumen. Both can arise from the splenic artery. 


Hepatic artery (b): sends^^pmic branches to the liver and a 
ysdc branch to the gall bUdder. It then (xmtinues on to su^ly 
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1. Celiac a 


CELIAC ARTERY 


Abdomen- 274 


FIj. IX-75 - Ox • Viscera supplied by the 

celiac a. (schematic) 


74 


Fig. IX- 


- Hone - Viscera supplied 
by the celiac a. 
(schematic) 


1. Celiac c. 


CUNICAL 






^lenectomy in the caraivores: the vessels to the Sfrfeen 
mustbeligm^closetothe^leenalongtbehilusso thesboit 
gastric and 1^ gastroepipldc arteries are not compromised. 

Gastrotoaa^. >when q)ei)ing the stomach of a dog. cut 
bMwm dte^cur^Uaas to avoid them^r blood vessels. 

i~. 

RumesottNoy; tqjim the dorsal sac ^ve the tongitudinal 
groove; thereby avmding its uteries. 


A. PuBdua of atomoch 

B. Splatn 

C. Stomoch 

D. Duodantun 
B. Lhrcr 

F. Fylonia 
Gs PancroBa 
H. Rubm (1X«75) 

L lUtieulum 
OtBoaun 
K. Abomoaum 


B. Li. SBatrfe b. (IX*79) 
b. Bapaiic o. 

€. CBatroduodoABl b. 
d. Grin. pBnerBBtieoduodanBl b. 
•« Rt. fBatric b« 
f. Spltnlo B. 

(. 14. gBaftmpiploie b. 
b. Rt. gBitroBpipl^c b. 

L Li. nuniRBl b. (DC-fi) 

j. RoiiculBT B. 

k. Ri. nunliiBl b. 
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ARTERIES - INTESTINES 


281>Abdoinen-427 



Fig. IX-76 - Dog - Arterial supply to 
the intestines (schematic) 


l^ranial meseoteric artery: the largest visceral branch of the 
abdominal aoita, arising just caudal to the origin of the celiac 
a^. It courses caiKtoventraUy in the mesentery to supply most 
of the miestines. 

• Caudal pancreaticoduodenal anery: anastomoses with the era- 
nial pancreaticoduodenal ar^ry. 

• Ileocolic artery, branches to: 

• Middle colic artery (d): supplies the transverse 

("middle") colon. 

• Right colic artery (e): supplies the second half of the 

ascending colon. 

• Colic bi^ch of the ileocolic artery (g): supplies the first 

part of the ascending colon. 

• AnUmesenteric ileal artery (k): travels on the 

anUmesenieric side of the ileum in the Ueocecal fold 

• Je^nal and ileal branches (b); come off the continuation of the 

craiMl mesenteric artery. These branches anastomose, making 

^ades from which short jejunal and ileal arteries extend to reach 
ine oigans. 


^ sf^allest unpaired major bn 
of die abdwninal aorta. It arises near the termination of 
abdominal aorta and supplies the descending colon and rcc 
tirough Its left colic and cranial rectal arteries respectively. 


2. Caud. mesenteric 


1. Cran. mesenteric 


Abdominal aorta 


SPECIES DIFFERENCES 

Mrmo/y aid: considw the ascending colon (AC) m be the 
"right" col«i and divided into two parts. Crnisider the trans¬ 
verse colon dje middle" colon aixl the desc^Kiing etdem the 
"left" colon. Then name the arteries suiqidying the second part 
of the right colon, the middle colon and the left colon the right, 
middle and left colic arteries restively. This leaves the first 

part of the AC which is supplied by tf»e colic Iwanch. This 
simplificatiOT worics for all the domestic species. 

Horse: the first part of the AC is the ventral colons from the 
cecum to the pelvic flexure (colk branch). Ihe second part is 
the left and right dorsal colons from the pelvic flexure to the 
transverse colon (right colic artery). 

Ox: the first part of the AC is from the cecum to the central 
flexure (iMOximal loop and centripetal coils) (colic branch). 

Ibe second part is frwn the central flexure to the transverse 
coltm. 
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ARTERIES - INTESTINES 


2. Caud. mesenteric 


Abdominal aorta 


Abdomen- 282 
1. Cran. mesenteric 


li 


If V' 






Fig. IX-77 - Horse - Arterial 
supply to intestines 
(schematic) 






«• 


- V 


-• 










Fig. IX-7? - Ox - Arterial supply to 
intestines (schematic) 




K 




.^4 




1st part AC-colic br. 

2nd pan AC - Rt colic 

Hwse Rl & U ventr. a)lon 

lx & TL dors, colon 

(0 pelvic flexure 


Ox Prox. loop & ^iral loop 

Spiral loop dist to central 

to central flexure 

flexure & disL lot^ 


A. Descending duodenum 

B. Ajcendmg duodenum 

C. Jejunum 

D. Ileum 

E. Cecum 

F. Aeeending colon 

G. Tren^verte colon 

H. Descending colon 

I. Rectum 

a. Gaud, pancreatico* 
duodeotd a. 

b. Jejunnl ^ 

c. Deal as- 

d. Middls colic a. 
t. m. colic a. 

(. Deocolic br. 
f - Colic br. 
b.Cecdbr. . 

i. Lrt. colic a. 

(ofTcaud. meMnteric a.) 

j. Cran. rectal a. 

k. Antimseenleric fled a. 
(abeeni in bom) 


CLINICAL 

Ifttostioal resectkm aod aoastoiDOses: removal of 
jejunum and the leconnection betwera the cut ends* ^ 
androesenteric side shtMter than the mesenteric side to 
vascubtiffe from being compfomised 







EXTERNAL & INTERNAL ILIAC ARTERIES 


^EXTCRNAX ILUC ARTERY: the laige teanch of the 
t^u^ Bom. It gives off diedeq) fenuxal artery, then penetrates 
the wall through the femoral canal (lacuna) to reach 

ibemedial side of the rear limb. Once outof the abdominal cavity 

rt b«omw Uk femoral artery, -me caudal abdominal artery 
usually anses from the external iliac anery after the deep fenoral 

ai^ andwppHes the caudal abdominal wall (carnivores, sheep 
and cattle). 

2. Deep femoral artery; the only branch of the exlemal Uiac 
anery present in all species. It has the following branches: 

• 3. P^odoepigastric tnink: a short branch off the deep 

fei^ artery giving rise to the caudal q)igastric and external 
pudendal artenes. 

a 

• 4. Caudal qtigasCric artery: courses cranially on the deep 
surface of the straight abdmninal muscle (rectus abdominis). 

• 5. &temal pudeitdal artery: passes through the inguinal 
canal ^d branches into the superficial caudal epigastric and 
vratral scrotal or ventral labial artmes (die latter aipplying 
the scrotum or lalna of the vulva, respectively). 

* 6. SuperTida] caudal epigastric artery: courses crani 

ally under the skin of the voural abdominal wall to anas¬ 
tomose wHh the cranial epigastric artery. 

7. INTERNAL ILUC ARTERIES: the terminal branch of the 
aorta that enters the pelvic cavity, ft branches into caudal gluteal 
^ inu^ pudendal arteries. This division occurs at different 
levels, thus, giving rise to either a •long" or "short" internal Uiac 
artery. 

8.lBtemaipudendai artery: can be "short" or"long",dependin£ 

on where it and the caudal ^uteal anery separate, ft terminates as 
the ventral perineal artery and the artery of the penis or clitoris. 

9. or vaginal artery: the branch of either the internal 

pudendal or internal iliac, depending on which is longer. It 
supphes the uro^ital organs in the pelvic cavity. Its branchesaie 
nimedfw the ot^ they supply: uterineAiierine branch (ductus 
def^us artery/bianch), urethralis. middle rectal, and caudal 
vesical arteries. 

differently m the Cerent specie 

lO^mMical artery; arises &om the mietnal iliac or internal 
Pujndal (how) artery and passes to the apex of the urinary 

Wadd», In die fetus the lunbilical arteries were the vascute 

from ^ fetus to (he mother. After birth they regress ftom the 

irSfS '"ncb Of >«e,y 

• 11. Round ligament of the bladder: the part of the umbilical 
anery m the edge of the lateral ligament of the Wadd«. Its lumen 
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is usually obliterated (not patent). 

Artery the penis: the conUnuation of the internal pudendal 

att^mibemale. Uroundsthearchoftheischiumandirifurcates: 

• 12. Artery of the bulb: siqipUes the corpus spongiosum penis. 

• 13. Deep artery of the penis: enters and supplies the corpus 

cavemosum penis. ^ 

• lA Dorsal artery of the penis: travels along the dorsal surface 
Of the penis. 

of the clitoris: analogous to the artery of the penis. It 

bi^ltes mip the artery of the vestibular bulb, the deep »tery 

the cbt<^ (except in horses) and dorsal artery of the clitoris 
(cxcqK in horses). 

Ventral perineal artery (d): the other terminal branch of the 
internal pudendal artery, ft supfrfies the perineum. 

SPEQES DIFFERENCES 

15. Uterine artery: branches off various arteries: 

• Vaginal artery in the camivnma 
'• Ext^nal iliac artery in the hmse. 

• Umbilical artery in the niminant^ . Hie horse and rumi- 

: nants also havea uterine branch of the vaginal artery. 

iBternat iliac artery (7): carnivores and horses have short 

miemal iliac aitories; ruminants and pig have long ones. 

Internal pudendal artery (8): carnivores and horses have 

long" mtemal pudendal arteries; ruminants and pigs have 
"short" ones. 

Prostalic or vaginal artery (9): arises from the internal 
pudendal artery in the carnivores and horses. In the ruminants 
and iMg it arises frmn die internal iliac artery. 

U.Obtiirator artery: usually arisingfnMnthecranialgluteal 

artery in the cat and hwse, it travels through the obturator 

forarora. In the horscilgivcs off the middle arteryofthepenis 

(clitoris), ft is absent in the dog and usually ab sen t in the ox. 


CLWlCAt 


—V.'• . • • 




Ute^iiStaiteri^CI®; lig^ Wore the^^b^ 


. > 


■.#*] 


• * ^ < 

" Sa<^ ihr oraW": a blWi ckx at the temunatiod 0? ilfe aofto 
^ ill cate. Tliiscffl Modt theextrenal iliac arteries iW result 
m laments, paresis, of ^aralyos of the hW 
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EXTERNAL & INTERNAL ILIAC ARTERIES 


Pclvis-430 




Abdominal aorta 


1 . Int. iliac a. 



Fig. IX-79 - Dog - Arterial supply to pelvic organs 
&, ext. genitalia (schematic) 


8. Int. pudendal a. 


9. Prostatic a./vaginal a. 
(urogenital) 


2. Deep femoral a. 


12. Artery of bulb 


3. Pudendoepigastric trunk 

* 

4. Caud. epigastric a. 


13. Deep a. penis 


S. Ext. pudendal a. 


14. Dm.a.<tfpenb 


6. Caud. supf. epigastric 
(cran. mammary) a. 



15. Uterbiea. 

Fig, IX-80 * Bitch « Arterial supply to pelvic organs 
& ext genitalia (schematic) 


IL Round 

urinary bladder 



t Ext iliac 

2. Deiq» femoral 4. 

3. Pudendoe{ngistric trunk 
4« Caud. efrigastric a. 

5. Ext pudoidil a. 

6. Caud. supf. ^gastric (cran. 

mafiunuy) t. 

7. InL Uiac a. 

8. Int pudendal a. 


9. Prostaiic tAeginal a. 

10. Umbilical a. 

11. Round Us. of Madder 

12. Arteiy of bulb 

13. Deq>a.ofpaus 

14. Dora. a. of penis 
IS* Uterioe a* 


A. Tesdculc’(ovarian) a. a. Median sacra] 

B. CauL mesenteric a* b. Caud. flutet] 

C. Rectum c. Ctan. gluteal 

D. Urinary bladder d. Ventral perineal 

E. Ductus deferens e. Anoy of penis (clitms) 

F. Bodyofpoui 

G. Pelvic synqAytis 

H. Ovary 
L Uterus 
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EXTERNAL it INTERNAL ILIAC ARTERIES 


Pelvis*43I 


Fig. IX«81 - Stallion • Arterial supply to pelvic organs 
& ext. genitalia (schematic) 


Abdominal aorta 7 . int. iliac a. << Int pudendal a. 

1. Ext iliac a 





10. Umbilical a. 

2. Deep femwal a. 

3. Pudendoepigastrk trunk 

/ 

4. Caiid. epigastric a. 

5. Ext. pudendal a; 

6. Caud. supf. epigastric 


9. Prostatic aVvaginal a. 


16. Obturator a. Oiorse) 


18. Middle a. or penis (horse) 


17. Cran. a. of penis (horse) 


16. Obturator a. (horse) 


HORSE • SPECIES DIFFERENCES 

15. Uterine artery: comes off the external iliac 
aitery in the horse. 

16. Obturator artery: arises from the cranial 
gluteal artery wd gives off the middle artery to dK 
penis (clitoris) in the horse. 

17. Cranial artery of tlw penis: a branch of the 

18. Middle artery ot the penis: arises from the 
xartmy inthebOTse. 




Dorsal artery of fte penis (14): in the h(vse has 
little or no ccmtribution from die continuation of 
the internal pudendal. But in the mklthigh regum. 
it is fonned by anastomoses horn die cranial and 
middle arteries of the penis, branches of the exter¬ 
nal pudendal, and obturator mteries reflectively. 

Deq) artery of the clitoris and dorsal artery of the 
clitoris: vise from the middle artery of the clitoris, 
a continuation of the obturator artery. 



Fig. lX-82 - Mare • Arterial supply to pelvic organs 
& ext. genitalia (schematic) 
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EXTERNAL & INTERNAL ILIAOARTERIES 


Pelvis- 520 


Abdoraiaal aorta 


7. lot iliac a. 


8. Int pudendal a. 


9. Prostatk aAaginal a. 


0 

1. Ext. iliac a. 

10. Umbilical a: 

2. Deep femoral a. 

* -s 

3. Pudendocpl^aslric trunk 


4. Caud. epigastric a. 



6. Cand. sopf. epigastric 
(cran. mammary) a. 


Fig. IX-83 - Cow - Arterial supply to pelvic 
organs & ext. genitalia 
(schematic) 


RUMINANT • SPECIES DIFFERENCES 

15. Uterine artery: a branch of the umbilical 
armry in the ruminant 

Long intomal iliac and riiort internal puden¬ 
dal: ixHe how Car caudaUy the internal iliac 
branches into caudal gluteal and internal puden¬ 
dal in die ruminant Becaise (tf this the prostatic 
or vaginal artery is a branch of the internal iliac 
artery. 

"Cranial mammary artery": another name for 
the superficlai caudal digastric Li the ruminmits 
and mare. 

"Caudal mammary arteries”: the ventral lalhal 
arteries in die cow and mare. 

*7MiIk vein” ot "sapwficiai abdominal vein": 
commcm names for the smellite vein (sup^tcial 
caudal and cranial ej^gastric) of the supoficial 
q^hgasttic arteries in the ruminant 


- Bull 


1. Ext. iliac a. 

2. De^ femoral a. 

3. Pudtndoepigiyric trunk 

4. Caud. qngastric a. 

5. Ext. pudendal a. 

6. Caud. epigastric 

(cran. nummtiyla. 

7. bu. iliac a. 

8. bit pudendal a. 

9. Prostatic aTvagioal a. 

10. Umbilical a. 

11. Round Be. ofbtadder 
IZ Arteiyofbulb 

13. Deq> a. of penis 

14. Dors. a. of penis 

15. UtcriiM a. 

16. Obturator a. Owrse) 

17. Cran. a. of penis (hitvse) 

18. Middle a. of penis (hocse) 


A Testicular (ovarian) a. 

B. Caud. mesenteric a. 

C. Recotm 

D. Urinary bladder 

E. Ductus deferens 

F. Body of penis 

G. Pelvic symi^ysis 

H. Ovary 
LUtous 


a. Median sacral 

b. Caud. glui^ 

c. Cran. glutMl 

d. Ventral perineal 

e. Artery of penis (clitoris) 

f. Middle artery of clitoris Qn. 

of obturator in horse) 





ARTERIES - DOG - PELVIC LIMB 


199-PcIvic limb-433 


1. INTERNAL ILIAC ARTERY: t^minates into internal pu- 

(pg. 428) and caudal gluteal arteries. 

2. Caudal gluteal artery: after giving off the cranial gluteal 
artery it leaves thepelvic cavity to su{^ly the gluteal and projumal 
part of the caudal thigh ("hamstring") muscles. 

3. Cranial gluteal artery: arises from the caudal gluteal and 
passes over the greater ischiatic notch to suR)ly the middle gluteal 
muscle. 


4 . EXTERNAL ILUC ARTERY (cont from pg. 428): pen- 
etrmes the abdominal wall through the fem<^ canal (lacuna 
vasorum) to becomes the femoral artery. 


5. Deep femt^ral artery: arising from the external iliac artery just 
inside the abdomen, b gives off the {Hidendoepigastric trunk. It 
then passes out the femwal canal (lacunae) to the medial ihi^ 
where it becomes the medial circumflex femtval artery 

6. FEMORAL AR l EkY: the continuation of the external M « a c 
artery ctMirsing in the femoral triangle on the proximomedial side 
of the thigh. Passing distaily deep to the semimemteanosus 
muscle, itctMuinuesas the popliteal artery caudal to the stifle joinu 
Its first, branch, the lamal circumflex femoral aiterv. passes 
laterally bttween the rectus f^noris and vastus media) is muscles 
to anastomose with the medial ciicumflex artery. Proximal, 
middleanddistal caudal femoral arteries supply the caudal aspect 
of the thigh. Ihe constant branch in all the domestic ^)6cies is the 

dbtal caudal femoral artery. 


7. Saphenous artery; arises from the femmal artery in the 
femcMal triangle. It passes subcutaneously with a vein and nerve 
Ml the medial side of the thigh. It gives off the descending 
genicular artery to the stifle. Past the stifle it divides into cranial 
and caudal branches in the carnivores and horse. 


8. Distal caudal femoral or caudal femoral artery: arises from 
the tmninal end of the femoral artery and passes caudally on the 

gastrocnemius muscle to supply the caudal thigh ("hamstring" 
muscles. 


9. Popliteal artery: the continualicm of the femoral artery behind 
the stifle and between die two heads of the gaaiocnemius muscle. 
It branches into cranial and caudal (snail) tibial arteries. 

10. Cranial tibial artery: the larger branch of the pc^liteal artery, 
passing in the interosseous space between the and fibula to 
the cranial surface of the crus. 

11. Dorsal pedal artery: the direct continuation of (he cranial 
tibial artery over the tarsus. 

Perforating tarsal artery; posses between (he tarsal or metatarsal 
bones to reach die plantar aspect. 


4 . Ext. iliac a. 

2. Caud. gluteal C 

3. Crao. gluteal a. 


€. Fenumd a. 

8. Caad. femoral a 
9. Popliteal a. 



7. Saphenous a. 


10. Cran. tlbiai a. 


Digital at. 


Metatarsal and digital arteries: similar to the metacarpal and 
digital arteries of the forelimb. 


Fig. lX-85 - Dog - Lt. pelvic limb 
- med. view (schematic) 


DOG - ARTERIES > PELVIC LIMB 


Pelvic Hmb-434 


Fig. IX-86 - 


Dog - Lt. pes - dors, 
view (schematic) 

6. Femoral a. 
8. Caud. dist. femoral a.— 


Fig. IX>87 - Dog - Lt. pes - plant, 
view (schematic) 


m 


9. Popliteal a. 


10. Cran. tibial a. 


7. Saphenous a. 


Common digital arteries: the supoficial 
art^es (dorsal and plantar) in the metatar¬ 
sal region. 

Metatarsal arteries: the deep arteries (dcr- 
sal and plantar) of the metatarsal region. 

Proper digital arteries (dorsal and plantar): 
formed frmn the jdning of die common 
digital and metatarsal arteries. They have 
"axial" <x "abaxial" added to their name, 
d^nding cm which side the digits they 
pass. 


SPECIAL 


Digital aa. 


FemtMral canal or vascular lacunae: the 
opening between die abdominal cavity and 
die medial thigh. 

SPECIES DIFFERENCES 

Carnivores and pig: there is little clini¬ 
cal significance to the arteries distal to 
the tarsus. In the camivcnes the dorsal 
digital arteries are formed by the cranial 
branch of die saphenous artery and the 
cranial tibial artery;planiar arteries nise 
from the caudal branch of die saphenous 
artery. __ 


CLINICAL 




Median MCTilt. 
b. bit pudendal a. 
c< Lat circuflex femoral a. 

<L Med. ctfcumfkx fonoral a. 
6.CaDd.^al a. 


t Anastoinosic br. j. De^ planur arch 
Oone) L Meutirsal ta. (IX-89) 

g. Perfontii^ tarsal a. 1. Common distal aa. 

h. LaL plantar a. 

L Med. plantar a. 


Collateral circolatkHi: The ih^ny 
ferent Mood vessels supplying tlMtpelyic . 
limb allow ligation (tying: 
femwal aneiy widiputpainaneht iU^; 

fects in a healthy dqg. 

* 

Pulse: cjart in tte 

artery iiirMf#W;^P> 
medial and:C8t:>II^;# 

' also a 


433 



HORSE - ARTERIES - PELVIC LIMB 


Pelvic limb>43S 


Fig. IX>88 > Horse - Lt. pelvic limb 

• caudodors. view (schematic) 


7. Saphenous a. 


HORSE 


10. Cnin. tibial a. 


^8.Caud.fem4H«la. 


. Femoral a. 


11. Dws. pedal a'. 


7. Saphenous a. 


12. Dorsal metatarsal a. 


9. Popliteal a. 


12. "Greatmetatarsal artery" 
or dorsal metatars^artery ID: 
the continuation die dorsal 
ISdal artery ( 11 ), and the main 
mpply di^ to the tarsus. It 

runsdistallyon thedMsolat^ 
side of the metacmpus in a 
groove between the canncm and 
lateral splint (Mt III and IV). 
I&lfway down the metatarsus U 
passes between the cannon and 
latoal sjdini as the distal nerfo- 


surface of the limb. It then 
branches into lateral and medial 
digital artoies. 

13, 14. Medial and lateral 
(proper) d^ital arteries: con¬ 
tinuations of the great metatar¬ 
sal artery (distal perforating 
branch) on the sides of the (hg- 
its similar to the forelimb. 


10, Cran. tibial a. 


11. Dors, pedal a. 


12. Dorsal 
metatarsal a. HI 


/ 

Digital aa. 

\ 


13. Lat. digital a. 
14. Med. digital a. 


Caudal branch of the sapheo- 
oosartery: receives an S-shtqied 
anastomosis (0 from the caudal 
tibial artery and then teuiches 
into Isisal and medial plantar 
arteries 0^4) at the tarsus. A 
deep branch of the lateral plantar 
an^ jmns with the perforating 
tarsal artery to fwm the deep 
plantar arch fi>. Plantar meta- 
taral arteries ^) arise from the 
deep plantar arch. Btxh plantar 
«id metatarsal arteries OMitrib- 
ute to the digital arteries by jmn- 
ing the digital arteries or the 
distal perfmating artery of die 
great metatarsal artery. 


13. Lat. diidlal a. 




6. Digital aa. 


Fig. IX>89 - Horse • Lt. pes • plant, view 

(schematic) 


1. Inter, iluc a. 9. Popliteal a. 

2. Caud. gluteal a. 10. Cran. til^ a. 

3. Cran. gluteal a. 11. Dors, pedal a. 

4. Ext. iliac a. 12. Dorsal inetaiaisal a. 

5. Deep femoral a. 13. Lat digital a. 

6. Femoral a. 14. Med. digital a. 

7. Saphenous a. 

8. Caud. femnal a. 


«. AorU g- Perforating tarsal a. 

b. Median sacral a. (usu- h. Lat plantar a. 


ally absent in hone) 

c. Int pudendal a. 

d. Med. circumflex 

femoral a. 

e. Caud. titeal a. 

f. Anastomosic br. (horse) 


i. Med. plantar a. 

j. Deep plantar arch 

k. Metatarsal a. (IX-8^ 

l. Common digital a^ 

m. Pioper digital aa. 







ox - ARTERIES - PELVIC LIMB 


Pelvic limb-436 


Fig, IX-90 - 


Ox - Rt. pelvic limb - med. view 
^- - .3. Cran. gluteal a. 

. 


xN V 

N • 


/i 


<.5 


1. Inter, iliac a. 


2. Caud. gluteal a. 


V- 

•<; 

V 

I 


5 C-.. 


/. 


> \> 


/ L, 


Q 


b 


3 


Qs 


d■^^ 

il ^- 

}jv 


Fig. lX-91 - Ox - Rt. pcs 

• plant, view 


OX 


Fig. IX‘92 - Ox • Rt. pes 

- dors, view 


12. Doi^ metatarsal artery m: the continuation <rf the dorsal iwiai ar^^ py (11), 
cotffses in thedofsal Iragiuidinal groove. It gives off a peifmating tarsal and continues 
as the dorsal common digital artery HI which gives off proper digital arteries and then 
passes betwcM the digits to anastomose with plantai common digital artery m, 

^henous artery: doesn’t have cranial and caudal branches, divides at the tarsus into 
lai^andmedi^Dlantararteri^^ni tV Branches ffom Iheplantar arteries anastomose 
with the pofcxating tvsal aittry to fwm the plantar metatarsal art^es (k). 

Medial plantar artery (i): divides into fdantar common digital artmes n ^ III. Tlie 
^tar comintm digital artwy n continues on as the abaxial prc^ digital artery HI. 

digital arteylll and 

then bifurcates into axial proper digital arteries IHandlV. I 
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ARTERIES - DOG - CRUS & PES 


Pelvic timb-500 


Med. saphenous v. 


Saphenous a. 


Fig. IX-94 - Dog - Rt. crus & pcs ■ med. view 


VEINS • PELVIC LIMB: deep veins parallel the arteries of 
the same name. Supofidai drdnage occurs via the medial 
and lateral saphenous veins diat do not parallel similarly- 
named arteries. 

Medial saphenous vein: passes on the medial side of the 
limb with the saphoious artery and vein. It empties into the 
femoral artery at the apex the femoral triangle. 

Lateral saphenous vein: travels on the lateral side of the 
limb m enter the caudal popliteal region and empty into the 
distal caudal femoral vein. 


CUNICAL 




Lateral saphenous vein: can 1 m u^ fw venipuncture in 
the dog whd) the c^4tdlic ^leui is unavtulable. Injecting 
where it crosses the laKzal side (tf the leg is difficult 
because of its roobiiiQr. Injecting it mtue {Boximally, 
where it dives into the hamstring muscles, is easier. 

Cranial branch of the median saphenous vein: in the 
bass crosses the dorsofnedial aqiea of die tarsus, lliis 
crosses the "ctinean* tetdcm (medial insertion of the 
cranial tibial muscle) and the injectitKi site of the dorso- 
medial pouch of the talocrural joinL 

Intravenous local anesthetic of the bovine pes: ^ly a 
tourniquet below the tasus m distend the five sup^cial 
veins in the area. Inject any one to anesthetize the distal 
limb. 



Lat. saphenous v. 


A. 9^monl n. 

B. 8«ph«noui o. 

C. Obimtor 

D. tlbimt Q. 


ft. Middk iftcrml q. 
b. Dftftp ftmorml 

e. Ut. plaatv b. (tibial B.) (lX-94) 
d. Mtd. plantar n. (tibial n.) 
ft. Mftd. ft. 
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VEINS - BODY 


5. Caud. vena cava 




4* Crao* vcoa cava 


382 

*Gencral-439 


1. Ext. jugular v. 


2. Cephalic v 


A. Pulmonary w. 

B. Oreat <ard:ac v. 

C. Caiid. 8upf. apigastrie 
(milk] V. 


6. Portal y. 





Fig. IX>95 - Ox - Veins - lat. view (schematic) 


VEINS, the vessels reluming oxygen-depleted blood from the formedbythe intersection of theextemaljugularand subclavian 
body tissues to die heart. 


veins. 


1. External jugular vein: the large vein in the neck returning 
biood from the head to the heart. 

Veins of the thoracic limb: the deep veins usually parallel the 
arteries of the limb and take the same names. Siqjerficial veins 
pass under the skin not accompanied by like-named arteries. 

2. Cephalic vdo: arises from the digital veins on the palmar 
aspect of the paw. It ex tends proximally around the medid side of 
the forearm just above the carpus to reach the cranial suif^ of the 
limb. Here it is joined by the accessory cephalic veihi Itccmtinues 
up the limb crossing the flexorsurfece of theelbowand lateral side 
of the arm. It empties into the external jugular vein. 

Accessory cephalic vein: arises from the digital veins on the 
dorsal surface of the paw. It extends proximally to join the 
cephalic vein above the carpus in the carnivores and dc and near 
the elbow in the hcxse. 

3. Subclavian vein: the vessel returning blood from the Ihoracic 
limb to the heart 

Brachiocephalic vein: found only in the camivcues and pig. 


4. Cranial vena cava: die great vessel emptying into the cranial 
part of the right atrium, returning Wood frtxn the head, neck, 
thoracic limbs and cranial part of the walls of the thoracic cavity. 

5. Cauda) vena cava: the great vessel emptying into the caudal 
part of the right atrium, r^uming blood to the heart from the 
abdomen, pelvis and pelvic limbs. 

6. Portal vein; the large vein carrying essentiWIy all the blood 
from the abdominal viscera to the liver and its internal sinusoids. 
Hepatic veins located inside the liver, return to the caudal vena 
cava. 

Veins ot the pdvk limb: Deq> veins parallel the arteries of the 
same name. Superficial drainage occurs via the saphenous veins. 

7. Medial andlat^al saphenous veins: the superficial drainage 
of the pdvic limb. They do not parallel similarly-named arteries. 

Tbe median sairiienoos win travels on the mediW side of the limb 
and empties into the femoral vein in the femoral triangle. The 
lateral siyihaious vein travels on the lateral side of the limb and 
emixies into the caudal femora! vein behind the stifle. c ^ 
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LYMPHOCENTERS - BODY 


General-440 


SPECIES DIFFERENCES 

External j uguiar vein: empties into the btachiocq)ha]ic vein 
in carnivores and pigs; directly into the cranial vena cava in 
ruminants and hoiW 


Subclavian vein; empUes into the brachiocephalic vein in the 
carnivores and pig; into the cranial vena cava in the ruminants 
and horse. 

Brachiocephalic vein: preset only in the carnivores tmd pig; 
formed by the conv^ence the external jugular and aibda- 
vian veins. 

Cranial vena cava; fcxmedby the ctmverging of the brachio¬ 
cephalic vein in the carnivores and pig md by the external 
Jugular and subclavian veins in the bcxse and nuninants. 




CLINICAL 

Venipuncture: placing a needle into a vein in cxder to 
withdraw blood or inject a substance. 

4 

4 ♦ 

Sites of venipuncture: 

Dog: 

■ Cephalic vein: most common site tA venipuncture. 

• Jugular vein: the second rnost common site. 

• Lateral saphenous vein: a third choice, but a poor dioice, 
af^r the cephalic and external jugular veins. 

to 

• Sublingual vein: sometimes used during surgery. 

Large animals: 

• External jugular vein: the most common site. 


YMPH ATIC SYSTEM: consists of lymphatic tissues and ves¬ 
sels. This system returns protein-rich fluid to the blood circulation 
that esc^s from the blood capillaries into tissue spaces. It is. 
therefore, pan of the circulatory system. The lymjrtiatic system is 
involved in lymphocyte and antibody production, frfiagocyiosis 
of particulate matter, and movemei:t of fats from the digestive 
system to the circulation. Thus, it may be considered part of the 
h^opoietic (blood forming), immune, reticuloendothelial, and 
digestive systems. Lymph vessels tue not present in the brain, 
spinal cord, or bone marrow. 


nie pumping of the heart causes hydrostatic pressure that filtCTS 
^ out all components of the blood, except blood cells and platelets. 


fiXHn the capillaries into surrounding tissue. The lymphatic ves¬ 
sels have greats permeability than the capillaries, easily “picking 
iq)” proteins and large molecules. Muscle crmtraciicms ccxnpress 
tte lymphatic vessels, moving the“Iymi*’’ along. Lymph nodes 
are ^tiered along thecourse the lympttf^ vessds and ctmtain 
primitivecells and macrtqjhages.Theimfflitive cells differendaie 
into lymphocytes mi/oi plasma cellk Macrofriiages lining the 
lymi^i nodes engulf std>5tances, including metastasizing cancer 
cells, enterii^ dw lymph nodes. LymirfKx:ytes are also iRoduced 
by the si:4een. thymus, and tonsils. The ^leen also phagocytoses 
a^ erythrocytes. 


Lymph capillaries: blind-ended lubes locked throughout die 
body. M(xe penneable than blood c^illvies. they ‘^ick up” the 
excess intersdUal fluid, which is then called “lymidi”. 

Lymphatic vessels: ihel^er vessels fwmed by theconvergencc 
of lymph capillaries. Similar to veins, the lymphatic vessels differ 
in having thinner walls, more valves.and lymph nodesalong their 
course. 


Lymph nodes (Inn., sin.=ln.): the ovoid or bean-shaped, encap¬ 
sulated structures located aI<Mig the course of the m^ium-sized 
lymphatic vessels. The lymph nodes function as filters and 
germinal centers for lymphocytes. Each node has a capsule of 
fibrous connective tissue. Trabeculae extend from the c^sule 
into the lymfdi node, tbeouterctftexandinnermedullamaiceiq) 
lfaepafend}ymaoftbeaode.Lyfn]d) enters the periphery of the 
lyn^ node by afferent lymphatic vessels, passes through the 
pm«nchymal sinuses, and out die hilus of the lymph node by a 
single efferent lymphadc vessel. Lymph pirics up lymphocytes 
and is subjected to macnqdiages as it jesses through the node. 

Primitive cells: Located in lymph nodes, they differentiate into 
lymphoctyes and/OT plasma cells. 

Macrophages: the {diagocytic cells lining the walls of the si¬ 
nuses. 

LYMPHOC SINTERS: groups of lymph nodes draining the same 
regkm of the body in all qiecies. Outlined on the next few pages 
are the lymphocenias of the body and their major lymph nodes 
(mitKtf^ nodes have been ignored). Trunks and ducts drain the 
lympbocenters back to the genwai circulation at the so-called 
"venous angle". The "venous angle" is where the ducts or trunks 
empty into the large veins in the thoracic inlet 

HEAD and NECK - LYMPHOCENTERS; 


1. Parotid lymph node: represents the parotid lymphocenter. It 
is located und^ the cranial edge of the parotid gland. It drains die 
dorsal part of the head, including the orbit and parotid gland, then 
the lymph continues to the retropharyngeal nodes. It is palpable 
in die dog and ox. 

2. Mandibular lymph nodes: represents the mandibular 
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LYMPHOCENTERS - BODY 

r • 

lymphocenter and consists of agroopofnodeskxatedveniialto 

the angle of the jaw. They drain that part of Ibe head not dfained 

by the parodd gland to the medial letn^riiaiyngeal node. Present 

in aU species, they arc palpable in the dog. ox, and horse. 

Retropharyngeal lympbocenta-idrainsthede^stnictiaesc^ 

the head and neck, including the pharynx and l^nx. They also 
receive lymph coming from the parodd and mandibular lymnh 
nodes. 

• 3. Medial retropharyngeal lymph node: the largest lymph 

node of the head and neck, present in all species. It lies between 
the larynx and the wing of the atlas and is not nonnally palpable. 

• 4. Lateral retropharyngeal lymph node: usually absent in the 
dog and palpable in the ox. 

5. Superflcial cervical lymph nodes: re|»es«ti the superficial 
ffryical lymi^ocenter.They arc present in all ^}ecies and palpa¬ 
ble in die dog, ox, and horse. Located in front of the shoulder joint 
under the superficial neck muscles, they drain the superficial neck 
and dorsal thorax alwig with the proximal part of the forelimb. 

6. Deep cervical lymphocenter: the chain of deen Ivmnh nr>A.« 
(aaoial. middk and caudall along the length of the trachea. It 
drains the deep and ventral structures of the neck into the thoracic 
duct on the left side or into the lymphatic duct on the right. 

A. RIGHT and LEFT TRACHEAL (JUGULAR) TRUNKS: 
traveling along the trachea, draining the lymph nodes of the head 
and neck. Th^ empty into the thoracic duct on the left side, the 
right lymphatic duct, or the vessels of die thoracic inlet. 

THO^eiC LIMB and THORAX LYMPHOCENTERS: the 
thwacic tymfrfiocenters can be divided into parietal (dorsal and 
ventral thoracic lym}dK>centers represented by theio^SOaglaiKi 

lymph Iffltef? restively) and visceral groups (medias¬ 
tinal and tffonchial lymphocenters). 

7. Mediastinal lymphocenters: consistof the cranial nwtfaigrinai 
Ivniph routes in an species. TTie carnivores lack the caudal 
agdiasynal .l vniph that are huge in the ruminants. 

S. Bronchial lymphocenters; consist of nodes located around the 
tracheal bifurcation. All species have lefttrachenbrnryhiatiymph 
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located along die dxkxninal aorta. Tliey drain the kidney, loins, 
adr^ glan^, and abdominal pmtkm of the urograital system, 
including the testes, into the lumbar tnmks or cinema diyli. The 
camivOTes lack renal lymph nodes. 

11. Celiac lymphocenter: cemsists of splenic, gastric, bsffitic. 
andoancreadcoduf. 






hires to the cisterna chyli (see below). The ruminants have many 

nodes associated with the compartments of their stomach. 

12. Cranial mesenteric lymphocenter: consists of the teiunal 
aCaL and srik lyiBPll Bodw. They are located near these rw gans 
and drain into the cisterna chyli. 

• 13. CrMialmesentericlymphDodes:asuipri$mgly large node 

loc^edin the root of the mesent^ of the dog. 

14. Caudal mesenteric lymphocenter; rquesrated by the cait 
dal mesenteric Ivmph nodft<; draining the descending colon. 

G. VISCERAL TRUNKS; drain the celiac, cranial and caudal 
mesenteric lymphocenters to the cisterna chyli. 

PELVIS and PELVIC LIMB LYMPHOCENTERS 

15. Popliteal lymphocenter: rqiresaited by the superficial pnp. 

liteal Ivmph node-s in the carnivores (palpablein the dog) and the 
d^JLPOPlitea l Ivmph nodes in the niher They drain the 

distal limb into the medial iliac center. 

/ ♦ 

16. Ischial lymphocenter: absent in the dog. 

17. Deep inguinal lymphocenter: locked along tbeextsnal iliac 

Superficial inguinal lymphocenter: drains the grc^. caudal 
mammary glands, and scrotum into the iliosacial or deq> inguinal 
lymph nodes. 

• IS. Superficial inguinal iyn^b nodes: present in all ^)ecies. 
they are palpable in the dog, ruminants, arid horse. 

• 19. Subiliac or "prefemoral" lymph node: absent in the dog 
and palpable in the ruminants and horse. It.is also called the 
mammary or scrotal lymph node because it ^ns these struc¬ 
tures. 


9. Axillary lymph node (pan of the axillary lymphocenter): 
constanUy present in all species and palpable in the dog. Located 
mtheaxilla, iidrainsihcforelimbandihethaacicwall,including 

the first three pairs of mam mary glands in the dog. The accessory 
aStiltfY ivmph node is present in the cat and inconstant in the doe 
and ox. The horse has a palpable cubital Ivmnh ntvtf. 

ABDOMENAL LYMPHOCENTERS: 

10. Lumbar lymphocenters: consist of lumbar Wmoh nodes 


20. Medial iliac and sacral lymph nodes (pan of iliosacral 

lymphocent^): located near the terminatiem of the acKta in the 

abdominal and pelvic cavities. They drain the surrounding regkm. 
the pelvic organs, and the hindlimb into the lumbar trunks. 

B. LUMBAR 'ntUNKS; extend from the medial iliac Iym{rfi 
nodes to the cisiwna chyli. It receives lymph over the visceral, 
celiac, intestinal, jejunal, hepatic and colic trunks. 

C. CISTERNA CHYLI; the dilation at the thoracolumbar junc-: 
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Fig. lX-96 • Ox • Supf. lymph nodes (schematic) 

A. Parotid lo. 

B. Mandibular In. 


/f^onnally palpable superficial tain. 


• Parotid In. 

•Mandibular Inn. 

•Lat remqjharypgeal In. 
•SupNfici^ cwvkal Inn. 
•Axillary In. 

•Cubital Inn. 

•Sup^icial pc^teal In. 
•Sul^liac Inn. 


•dog and ox 
- dog. ox and horse 
-ox 

• dog. m and iKxse 
-dog 

• horse 
-dog 

• rtuninant and hc^se 



C. Supf. cervical In. 


D. Subiliac Id. 


£. Supf. inguinal Inni 


J. Thoracic duct 




Tracheal trunk 


L. Cran. vena cava 


I. Cisterna chyil H. Lumbar trunk 



tig. IX-97 - Ox - Lymphocenters of 
the body (schematic) 


tion leceiving lymidt fitxn the lumbar and intestinal (viscoal) 
trunks (draining the lymph nodes of the abdomen, pdvis and 
pdvic limb). 

yTt.sD. THORACIC DUCT: the major lymphatic vessel draining die 
. - /femine body, exeqx the right thmacic limb, right cranial thorax. 

~''^8nd light side of the nedt. It begins at the cis^ma cHyli, passes 
through the aortic hiatus cranially on the ri^ side betwe^ the 


a^gos vein and the acuta. Passing U) the left side of the thorax in 
the cranial mediastinum, it empties near the thoracic inlet ("ve¬ 
nous angle") into the jugular vdn or the caudal vena cava. 

E. RIGHT LYMPHATIC DUCT: drains the ri^i cranial tho¬ 
rax, right thcuacic limb and right side of the neck into die venous 
system where the caudal vena cava is feumed. 
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1. Hilus 


Gastrosplenic Ug. 


Fig, IX-98 - Horse - Spleen • visceral surface 


a. Splenic a. 

b. Splenic v. 

c. PhrenieoepUntc 

d. Area covered by 
peiitoneum 


Fig. lX-99 - Ox - Spleen - visceral surface 



OTHER LYMPHOID STRUCTURES 


iron, and destroys wcxn out red blood cells. 


Tonsils: masses of unenc^sulated lymphoid tissue below mu¬ 
cous membranes (i^iaryngeal, palatine and lingual). The major 
ones protect the entrance to the larynx and esophagus from 
incoming pathogens. 

Peyer’s patches: diffuse accumulation of lymphatic tissue in the 
wall of the ileum. 

Hemal nodes: filter blood instead of lymph found in the rumi¬ 
nants along die awia. They are easily distinguished from Iym(4i 
node by their dark, reddish brown color. 

SPLEEN: the largest lymphoid organ in the body. It-is a fiat, 
elongated structure interposed in the blood stream located next to 
the left abdominal wall. In the fetus it produces red Wood cells. In 
the adult it stores red blood cells that car be squeezed back into 
circulaiioi when needed. It also pnoduces lymphocytes, ^)res 


1. Hilus: Ute area where vessels and nerves enter the spleen. It is 
a long groove in the carnivores, horse and pig, and a small 
indentation in ruminants. 


CLINICAL 

sy.. . 

♦ « ^ • 

SplenecftHBy: remiovd of the spleen. Ibisisactmmon proce¬ 
dure in the d^. indicate for buncos in or traumatic rupture 
the spleen. The animal can do quite weU without its ^een. 

Superficial lymph nodes: can be an important indicatcu'of an 
illness because they ralaige and become palpable in respoiise 
to infectkm. 

Meat iiispectioa and necropsy: pathogenic changes in lymph 
nodes make them important in these disciplines. 
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NERVOUS SYSTEM: the contnri center allowing the body to 
react to the environmenL It stores, integrates, and initiates all 
appropriate response to information it receives. It is organized 
into a communication networic. 

OrpniMtion of the Nervous System: Functionally, it can be 
divided into the somatic and autonomic nervous systems. 

STRUCTURAL CLASSIFICATION; divided into the central 
and peripheral nervous system. This is an artificial division 
because many of the nerves of the body are partly in both 
divisiois. 

Central nervous system (CNS): the control center consisUngof 
the Nain and spinal cord. 


^ripheral nervous system (PNS): all nerve processes connect¬ 
ing to the central n«vous system, consisting of cranial and arinal 
nerves. 

IMPULSE CLASSIFICATION; takes into account the im¬ 
pulses (sensory or motor) earned by nerves and the directions they 
travel. 

Sensory (afferent) system: conducts sensory (afferent) informa¬ 
tion from the perii^iery to the central nervous sy«em(CNS). 
Sensory infonnatkMi travels in ascending tracts from the ^inal 
cord ("lower") to the brain ("higher"). 


• Ascending tracts: sensory fibers in the spinal cord that travel ' 
toward the brain. 

Motor (efferent) system; consists of motw (efferent) nerves that 
conduct frenn higher to lower levels of the central nervous system 
and from the central nervous system to the periphery. 

• Upper motor neurons (UMN): extend from the brain down 
descending tracts in the cord to synapse on lower motor neurons 
(LMN). 

• Lower motor neurons (LMN): extend away from the ^inal 
ctxtl and brain to the muscles and glands of the body. 

• Descending tracts: bundles (tf upper motor neuron fibers that 
move caudally in the spinal cord. 

This system doesn't hold up under close scrutiny, especially the 
integrating components in the spinal cwd. It is still a valuable 
coneqH for understanding dam^e to the central or peripheral 
systems (see ^^ndix). 


FUNCTIONAL CLASSinCATION: lakes into account the 
activities that are directed by the nervous system. 


Somatic nervous system (soma, body); carries conscious volun- 
laQr informatics from the central nervous system to the skeletal I 
muscles along cranial and ^ina! n^es. It functkms to keq> the 
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body in balance with its external wivironmenL This system allows 
the animal to move and interact with its envinmmenL 


Auton omk nervo^ system (ANS) {auto, self; nornos, law) 

smooth muscle, cardiac muscle, and glands of the body aloni 
cranial and spinal nerves to the spinal coni and brain. It function: 


to r^ulate the balance (h(»neostasi$) of the body’s internal 
mvironmenL 


FIBERS ■ FUNCnONAL CLASSmCATION (pg. 56Q): 

divides fibers of perqdiera] oervesaccofding to their function into 
afferent and efferuit nerves ndiicb in turn aredivided into smnatic 

and visceral divisions, and then subdivided into general and 
special categories. It also takes into account their embryonic 
branchial mesoderm origin. Hiiee capital letters (OSA, GSE, 
SVE, OVA, OVE, SSA, and SSV) are given to each (rf the 
subdivisons. Aldiough this m^ be a convenient shonhaod for 

the newrfogiststhtf uses them all the time, it isextiemely difficult 

the student Not only is it confusing and hard tt> let^ if not 
coniinualiy used, it is soon forgotten. 

FIBERS - SIMPLIFIED FUNCIIONAL CLASSIFICATION: 
the author proposes a sdmpler system for teaching ptsposes. 
Aldiou^ it may not hedd tqt to close scratiny, it reduces die 
«-.^caifu:^ whm learning basic neurology. 

w Somatic fibers (motor andsensoiy): fetwi the somatic 


nervmis system to skeletal muscle; and from skin and deqier 
scunatic structures. 

• Somatic motor (efferent) fibers (SVE, GSE): supply 
skeletal (somatic) muscles, no matter what the l»anchial arch 
tvigin. 

• Somatic sensory (afferent) fibers (GSA): cany sensory 
infonnaiion from $kin and deqm- somatic ^roctives (s kfk tal 
muscle, ddn, tended jotra ctgisules. bones, etc.).; 

• ANS fibers: from nmves of the autonomic nervous ^siem. 

Tbey innervate smooth moscle. cardiac muscle, and glands. Ibey 
are subdivided into fibersof die sympathetic and parasympathetic 

divisiofts. Sympathetic fibersare carried by branchesof all qiuial 

and mt^ ennid nerves. PaasympailMic fibers are restrkted to 

some sacral qnnal nerves ^vic nerve) »id only a few 
nerves (Cn m. Vn. IX. and X). 

• ANS mofaH* (efferent) m>ers; these can be fuitber divided 
iitto sympathetic and parasympath^ fibers. 

• APB Mnsory (afferent) fibers: cany seiisory fibers from 
Mood vessels and viscera throughout ^ body. Some somatic 

sensory fibera also affect ANS mottv fibers, 

• Special sensory fibers: cany qiectal soisory infnrmitf i o" ttf 

taste, smell, vision, hearmg, and vestflMilK fimetm to the brain. 
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COMTONENTS of the NERVOUS TISSUE: consists of two possiWlity of regenerating. Neorofibrils form a network extend- 
tyFesofcells -nervecellsorneuronsandneuroglialcens.These ing into the nerve fibers, functioning in support and transport of 
am bathed in the extracellular fluid. materials between the compartments of the neuron ' 

Neuroglia(ny<»-ROG-lee-ah);thesupportingstructureofnerv. 2.NucIeus:well-definedwithapromii>entnucleolusandgranular 
ous ussue consisting of neuroglial cells. These specialized cells chromatin. After four years of age the nucleus appears to be 
support, nourish and insulate nerve cells. They replace the sup- unableioundergomitosis.therefore.unableioincreaseorreplace 
porting connective tissue the not present in the CNS. neurons. 

NEURONS ^00-ron) (G. neuron, nerve) or nerve cell: the Nerve processes: two types extend from the cell dendrites and 
functional units of the nervous system. Their specialized proper- axons. A cell usually has one axon, but may have many dendriU's 
ues make the nervous system unique. The largest cells in the body, 

they are also die mwi numerous (on the order of 10 to the 12th • 3. Dendrites (DEN-dryi) (G. dendron, tree): the multiple proc- 
power, a millicm million cells). Most of these are in the central esses acting as the recquor portion of the neurwi that conduct 
nervous system as compared to the peripheral nervous system. A information (electrical impulses) toward the cell body Hiey are 
numberofcharacteristicsmakeneuronsso^ializedihainotwo usually mulU-branched processes containing cytoplasmic 
cells are identical. organelles and Nissl bodies. 

Compartmentalization: the differ^t portions <rf a neuron have • 4. Axon: carries information (elecirical impulses) away from the 
different membrane iropenies and to a degree different internal cell body to other neurons or Ussue. It is a long cylindrical 
organelles, Uiereftm, making them funcUtmal and structural process, usually singular, that may have Uny side branches (axon 
compartments. This concept explains how diseases can effect crrflataals). Axons have neurofibrils, but no Nissl bodies. Their 
only specific comparunenis. These specialized compartm^its terminal branches (telodendritcs) end in synaptic knobs (end 
communicate with each other by transport systems. feet). The axon usually originates from the axon hUlock, a small 

elevaUon on the cell l^y. 

Biochemical specialization: nerves cells are grouped biochemi¬ 
cally by their neurotrai^itters, allowing each set to carry out • 5. Synaptic knobs (also called end feet, boutons, or buttons): 
specific funcUons. Clinically, diseases can attack sets of neurons form the prcsynapUc side of a synapse (pg. 449) and contain 
based on their ^lecifrc neurotransmiuers. synjqjtic vesicles that stwe chemicals fw release at the synapse. 

Nonreproduclble: nerve cells uniquely lack the ability to divide. CLASSIFICATION of NEURC^S: nerves are ciassiTied as 
A neuron dies if it is damaged and its fimcUon is tost Other nerve sensory neurons, motor neurons, at intemeunms. 99.997% of the —' 
cells may take over this funcUon. neurons of the CNS are interoeurons. 

Complex connections: disUnguishes nervous Ussue from other • Sensory (afferent) neuron: tuings informaUtm from receptors 
tissues and is central to the funcUoning of nervous Ussue. These in the periphery to the central nervous system. These n eu rons 
connections arc very {uecise (e.g., a specific point txi the brain is have their cell l^ies locked ouLside the central nervous system. 

cmnected to the little finger). 

* Motor (efferent) neuron: carries information from tfie central 
InfonnatitNiineuronsaretheinfonnaiionceUsof the body. They nervous $)rstem to peripheral glands, ot other neurtuis. 
are specialized to process or integrate infcvmaUtm, conttoct it to The neurons trf the motOT nervous system have their cell bodies in 
different parts of the body, transfer it from cme cell to anotho*, the central nervous syst^ (brain or spina! C(Md) and their 
store and/or generate information. (motor, efferent) extending lo the periphery. 

1. Cell body (soma [SOH-ma] or perikarymi): arranged as a •Intemeurtm, association, coimecting or intonuncialnewoits: 
nucleus and its neuroplasm (cytcqtom) witich contains tyjacal cany sensrsy impulses from sensory nenrons to motor neiirahs. 
OTganelln (e,g., miiochcmdria, and golgi [with the exc^ The whole intemeuron (cell body, dendrites and axon) is 
tion of the organelles used in mitosis tike the centrioles]). Rou^ U the CNS Q»ain or si:^ cord), 
mdoplasmic leticuhun (RER) is in high cmcentratimts hw«»»»*- 

neunms are the most metaboltoally-active cells in the body, (Classification of neurons baaed on processes: ^ 

producing huge amounts of protein. The RER is clumped into 

large, granu^, basophilic inclusions called Nissl (NlS-Iz) bodies * Multipolar receive many dendrites and has one axon, 
scauaedthroughouttheneun^lasmofthecdlbodyanddendrites, 

bm iM in the axon. This feature makes the body ihq control 'Bipolar receive one common trunk formed by its dendrites and 
(tro{riiic) center of the neuron. The cell body sythesises enzymes sends out one axtxi. 

and Mber mi^ules essential to the nmmal fimction aiMl (be 

airvival of the other compartments of the neurtm (dmtrites and * Unipolar or pseudounipolar receive (me common trunk formed; ' v 
»on). If the cell body is damaged, the rest of the c^ dies. Qd the by the axon derKkite. ^ 

odier hand, if an axon in the p^iphery is damaged, it has the 
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3. Dendrites 
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2. Nucleus 
1. Cell body 


Fig. X-4 - Neuron (schematic) 


s* Niwl body 
b. Nsuroflbiils 
e. Nucleolus 
d. Axon hillock 



V. f . 
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5. Synaptic knobs 
/ 


4. Axon 


•. Axod collateral br. 

f. Telodendritee 

g. Schwann cell 

h. Nodet of Ranvier 


CLINICAL 


Neoritii (nck^RYTiis): inflammation ctf a nerve. 


af> 




nerve cell. 

neuTMiansiniuers are diff^ent 
can selectively 
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NEUROGLIA (nyoo-ROG-lee-ai) (neuro + G. glia, glue): the 
second cellular component of nervous tissue. They are about 10 
to 50 times more abundant than nerve cells. Neuroglial cells 
function as a binding agent to maintain the form of the nervous 
system. They also provide metabolic support for nerve cells and 
play a role in repair of damaged nervous tissue. Unlike neurons, 
they are able to divide, therefore, are the primary source of 
intrinsic (coming from the tissue itself) tumors. 

NEUROGLIA of the CNS; astrocvtes, oligodendrocytes and 
microglia. 



CLINICAL 


Astrocytes: proliferate after bain di^e, l 
(gliosis). This can be detrimental, riiedt^^; 
<m the surrounding bain tissue, caiisin^'&ritat 
tissue, and/or a possible epilqjtic focus. 


Astrocytes (AS-iroh-syt) (G. asiron, star): star-duq)ed cdls th^ 
suf^y support to nervous tissue. The processes of astrocytes 
extend to form a membrane around the capillaries of the CNS. 
They bring nutrients from the capiUaries to the neurons, thus, 
providing nutritional support. 

Oligodendrocyte (oFe-goh-DEN-droh-syi) (G. oligo, few): 
Smaller and less branched than astrocytes, they wrap around the 
axons of nerve cells to form myelin. Myelin increases the ^>eed 
of conduction along the axon, resulting in faster information 
tTMsfer. 


Microglia (my-KROG-lee-ah) (sin.=microglial cell): the small¬ 
est neuroglial cdls of the CNS.They migrate and act lophagocyiize 

waste products in n«ve tissue. 

PERIPHERAL NEUROGLIAL CELLS 

1. Schwann cells: the neuroglia of the PNS. They fom myelin 
sheaths by winding around nerve processes. Theyaretheequiva- 
iMit of the oligodendrocyte trf the CNS. 


Nodes of Ranvier (rahn-ve-ayXFig. X-4 Jt): unmyelinated gaps 
between segments of the myelin sheath. 


Myelin (I^-e-Iin); a lipop^in (all cell membranes are com- 
posed of lipoproteins) ftvming a sheath around nerve processes. 
Axonsor doidrites can both have myelin sheaths (myelinated) or 
remain naked (unmyelinated). Mydin sheaths function to in¬ 
crease the speed of impulse conduction and to insulate the nerve 
IKDcess. In the PNS, the myelin sheath is produced by Schwann 
cells winding themselves around the process. leaving several 
continuous layers of its ceil membrane. The remaining portion of 
the Schwann cell encircling the sheath is known as the 
neurolemma, which assists in regeiwration of injured axons. 
Schwann cdls also enclose iHimydinaled fibers, but without the 
multiple wrappings. 


MyeHiiated fiber: a iHocess having a mydin dteath. 

Unmyelin^ed fiber: a process lacking a mydin sheath, but still 
having a Schwann cell covering. 
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Fig. X*5»6,7 - Schwann cell, wrapping around 

nerve process 
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Fig. X-8 - Neuromuscular junction (schematic) 


SYNAPSE (SIN-aps) (G. synapsis, connection): a specialized 
site of apposition where information passes from one nerve cell to 
another cell. The first cell is the presynaptic cell, the second the 
postsynaptic cell. Between the two cells is a synaptic cleft. The 
presynaptic cell is always a nerve; the postsynaptic cell can be a 
nerve, a muscle or a gland. 

Nerve action potential (NAP): an electrical event that travels 
down an axon. 

Presynaptic ceil: the neuron that is transferring information to 
the postsynaptic celL 

Synaptic button, bouton, or knt^: the terminal end of the 
presynaptic nerve that is in apposition with the postsynaptic cell. 
It contains synaptic vesicles. 

Synaptic vesicles: membrane-bound organelles containing 
neurotransmitters located in the synaptic button. 

Neurotransmitters: a chemical subaance within the synaptic 
vesicle that mediates information transfer between nerve cells 
and other cells at synapses. Different sets of neurons use different 


neurotiansmitters. 

Postsynaptic txll: the neuron, muscle, or gland receiving infor¬ 
mation from the presyn^c cell 

Receptors: integral proteins inserted in the memtoane of the 
postsyn^;itic cell. They function to bind with a neurotransmitter, 
resulting in a change in the membrane of the postsynaptic cell 

Synaptic event: A nerve action potential propagsues down the 
axon to reach the syn^tic knob, litis causes the synaplK vesicles 
to release their neurotransmitters into the synaptic cleft. The 
neurotimismiaets diffuse across the cleft to bind to receptors on 
the postsyn^tic membrane. This binding causes a change in the 
postsynaptic memlxane. If the postsynaptic cell is a nerve, it can 
IniUateor inhibit another n^eactionpotential in thepostsjmaptic 

nerve. 

Neuromuscular junction: the synaptic connection between a 
neuron and muscular tissue where electrical impulses pass from 
the neuron to the muscle cell. This can result in contraction of the 
muscle. 
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4. Association neuron 



REFLEX ARC: ihe simplest impulse pathway. A reflex is an 
involuntary response to a sensory stimulus. The reflex arc (the 
f^way of a reflex) involves a sensory neuron, an intemeuron 
(jMernuncial neuron), and a motor neuron (the patellar tap lacka 
an inierneuron). Specialized receptors at the end of sensory 
neurons receive a stimulus, resulting in an impulse. The impulse 
^vels through thedendrite, body, and axon of the sensory neuron 
into the spinal cord. In the spina' c. ^l, the sensory neuron 
synapses on an intemeuron that carries uie impulse to a synapse 
M a moiw neuron. The motor neuron innervates a receptor organ 
(muscle) to contract (pull away fiom the stimulus). 

• Stimulus: a change in the environment (e.g., hot stove). 

• Receptor the end of a sensory neurem’s dendrite that responds 
to diange (stimulus) by developing a nerve impulse. 

•Sensory (afferent) neuron: sends sensory impulses to the CNS. 

• Intemeuron, association (intemucial) neurons: locked in the' 

spinal cord, connect a sensory neuron with a motor neuron. They 

^ can c^ect with other neurons, thus, send information up to 

M ^ it can be commented on, 

ouch!”). 


• Motor (efferent) neuron: carriesanimpulse (information) loan 
effector organ. 

• Effector (target) organ: the muscle or gland innervated by a 
motor neuron to react to the stimulus (pull away from the stove). 

NUCLEUS: aggregations of nerve cell bodies (perikarya) lo¬ 
cated in the brain. Their dark color sets the nuclei off from the 
white nerve fibers. 

GANGLION (pl.sganglia); a group of nerve cell bodies outside 
the central nCTvous system, manifested as a swelling of a nerve. 

GRAY MATTER: that part of nervous tissue consisting of 
neuronal cell bodies. 

WHITE MATTER: thatpart of nervous tissue ctmsisiing mainly 
of myelinated nerve fibers. 

NERVE: a bundle of n«vc processes outside the CNS. 

NERVE TRACTS or FASCICULI (fah-SDC-yoo ly): nerve 
fiber bundles of common tvigin in the bi^ ^id ^inal cord. They 
are usually named for their origin and destination. 
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BRAIN 

BRAIN: that pmtion of ihe central nervous system fCNS^ can 
Bin^wiU.i„tt,esk„IL I.ca»bedivide<iinu>uSj£^T; 
cerebrum, the cerebeUum. and the brain stem. The ce^rum 
1^ the bu^ of and perfonns the higher functions of the brain 
TOe cerebeUum, the laige mass behind the cei^m. houses 
reflex centers coordinating voluntary movements. The brain 
stem connects the cerebrum, cerebellum, and spinal cord- and is 
a to t^erned with visceral (internal organs) activities. Enceph. 
alon (G. enkephabs, brain) is the basis of many medical terms 
relating to the brain (e.g., enceiAalitis). 

CEREBRIJM (SER-ee-brum) or telencephalon (L. brain)- the 

^ fissure into two 

cerct^ hemispheres. The cerebrum carries out the higher brain 

functions. It interprets sensory inputs torn sense organs, initiates 
vduniary skdetal muscle movements, and stores memoiy. Spe¬ 
cific areas of tte cerebral cortex have been mapped for their 
function^ activity. These areas are interconnected by fiber trMts 
to coordinate their interactions. 

• 1. Cerebral hemispheres: the two sinictincs created by the 
^giiu^l fissure dividing the cerebrum. They are connected 
deeply by the cm-pus callosum. 
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^bes and functional areas: the lobes of the cerebral hemi- 
gwre are named for the bones overlying them. The cortex has 
been mapped for sensory and motor areas. The motor area, the ' 
caudal part of the frontal lobe, receives axons from motor neurons 
th« c^ to ^ opposite side in the brain stem. Therefore, the 
hmi^ere controls skeletal muscle movements on the 
body s IsQ side, the left hemisphere tbebody’s right side. Specific 
points in the motor cerebral cortex control specific muscles. 

• «;Frontal lo^: the rostral pan of each cerebral hemi- 

^h<« caudal part of thi frontal lobe houses the motor area 

(I) Of the brain. 

• 7. Occipital lobe: the caudal pan of each cerebral hemi¬ 
sphere where the centers for vision are located. 

• «, Temporal lobe; the lateral side of the cerebrum 
caudovemral to the lateral fissure (h). This is the location of the 
bearing cent^ 

• 9. Pari^l lobe: ihedorsal partof ihecerebrum. TTierosiral 

parietal 1<^ (g) is the area of cemperaUire, pressure, touch, and 
pain sensations. 


V 

>4 


♦ Corebral ctMlex: the thin, 
up of nerve cell bodies. 


superficial layer of gray matter made 


• Ventral cerebrum: the centers for smell. 


• White matter: the myelinated nerve axons conneciina the 
cortex with ^ parts of the cortex, brain, and filial coni. 
AssoctatHm fibers are the axons connecting nerve cells in difler- 
ent of the same cerebral hemisphere. Commissnral fibers 
arc the axons passing between nerve cells of both hemispheres 
and from the MfPUS galioimm. Projection fibers are the axons 

connwung the cerebral cortex to other parts of the twain and the 

spinal cord. 


• ij^iatlon areas: the areas next to the sensory and motor 

areas. Theyanalyzesensoryinpuiandareconcerned with memory. 

LATp^L VENTRICLES (pg. 473): Ihe two spaces of the 

voitocitosysiem.eachsurroundedbyacerebralbemisphereand ' 

filled with cerebrospinal fluid (CSF) 


* (GANG-lec-a) (basal nuclei): the massesof nerve 

^ bi^iM located deep in the white matt» of the cerebrum. 
(They include ihecaudate oocleiis, putamen.and globus pallidus) 


• i Convolu^ns or gyrf (JY-iy) (sin.«^); the numerous 
[“'^^^^^^oflJwcerebralhenriiq^ 



• Grooves; the depressions between the gyri (convolutions) 
divided mto two groups according to thdr dqnh. Fissures are 
deep grooves; suld are shaDow. 


•3. Longitudinal fisure: the deep groove separating the 
cerebrum into two cerebral hemi^iheres. 

• 4. Transverse ftoure: the deep groove separating the 

cerebellum from the cerebral hemiqrfieres. 

• 5. Suki (SUL-sy) (L. fom>w) (sin.ssulcus): the shallow 
grooves between convdutions (gyri). 
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6. Frontal 
f 


Fig. X-12 - Dog • Brain - dors, view 


1. Cerebral 


7. Occlpeiai lobe 


lobe 

8. Temporal lobe 


4. Transverse fissure 


Transverse fissure 


Fig. X-13 • Dog - Brain • iat view 


^ ^ f • 


S. LoriSUltdIoiil 


K CtrtMUim 
B. MtduOt 
0« Olbctocy balb 
D.Pom 


Oruci»to fulcut 
b. Lai. riilnal sukut 
€. Betcqrhriaii tukut 
d« Caro^ tuleiis 


a. Piriform loba 
t Molwaraa 
f. Roatr* pariatal loba 
h. Lai. fiinm 
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DiENCEPHALON 
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Fig. X-U - Horse - Brain - sagittal section 


DIENCpHALON (dy-en-SEF-a-lon) (G. dia, through + 
enkephalos, brain): the rostral brain aem between the cerebrum 
and the midbrain, surrounding the third ventricle. Thcdiencephalon 
IS composed primarily of the thalamus and the bypolbalamus, 
both gray matter grotqied into nuclei. Cranial nerve U (optic 
nerve) en ters the brain through the optic nerves whidj cross as the 
opuc chiasm and continue as the tracts through the 
dicncephalon. 

1. Thalamus (THAL-a-mus) (G. thakunos, innerchamber): the 
two oval masses, mainly gray matter, connected by the 
iQterUiataRik adh€$ioa« TTie thalamus functicMis as a central 
islu SSSiSSL for sfiDsoa impulses to the cerebral cortex, and 
contains some motor fibers from the cortex to other brain centers. 
All scns^, McqH smell, come to the thalamus, which sends ftem 
on to their appropriate cerebral cortical areas. The thalamus also 
interprets an awareness of pain, touch, and tempereuire. 

^1— —^ j~>.f |h| a-mus) fC. kypo, under): the 

flew of thcdiencephalon. Seen in a ventral view of Ac brain, it 

IS locai^ toeaA the thalamus. The hypothalamus communi¬ 
cates wttn the ctwx, thalamus, and other pans of Ae brain, as 
well as wiA the pi Aiiary gland via the infundibular «alk Thrraigh 
the piAitary gland, the hypothalamus is Ac main link between the 
two regulating systems of the body-the nervous system and the 


endocrine system. 

The hypothalamus regulates Ae viscera by controlling and inte¬ 
grating the autonomic nervous system (ANS). Through Ae 
ANS. iicwitrols heart rate, blood pressure, body temperature, and 
gastrointestina] secretiems and motility. 

AnoAer way Ae hypothalamus regulates Ae body is by produc¬ 
ing two hormones, amidiuretic hramone (ADH) and oxytocin, 

AataresenttoAeposleriorpimitaryglmKlfwstoiageandrelease. 

The hypothalamus also serves as an mlermediary between the 
nenrous andendocrine systems through productiemandreteaseof 
relating factors which control honnonal release by Ae anterior 
IHtuitary ^nd. 

4. Ktohary gland (pi-TOO-i-tair’-ee) or hypophysis Ay-POF- 
i-sis): the small gland of internal secretion aitadied to Ae 
hypothalamus by the infundibulum. Itconsists of two main parts: 
AeanieriM lobefadenohypophyas [ad’-i-n(A-hy-POF-i-si$)and 
the postwior lobe (neurohyp^ysis). Its secretions are important 
in powA. maturation, and repr^tation. 

5. InfundAulum On'fun-DIB-yoo-lum): Ae stalk attaching the 
pituitary gland to AehypoAalamus. The Aird v^tricleevaginates 
imo the infunAbulum. fomiing a recess. 
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MID3RAIN & MESENCEPHALON 

Fig. X-I6 - Ox - Brain, sagittal-section 
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7. Cerebellar cortex 


VS 




yfa 




4 . Cerebellum 


8. Arbor vitae 


•/?< 




3« Pons 


2* Cerobral aqueduct 


1. Midbrain 


4* Cerebellum 


5« Vermis 


6« Lat. masses 


Fig, X-17 • Ox - Brain • dors, view 


a. Cut «urfac« betw««n 
cerebrum ^ brain stein (X^XS) 

b. Stria habenularit thalamus 
€. Hubenular eonuiussure 

d. Pineal body 
a. Lat. eaniculaie body 
f. Med. feniculate body 
C* Cuneate nucleus 

h. Fasciculus cuneatus 

i. Optic tract (X-19) 

j. Mamillary body 

k. Crus cersbri 

>. Trapesold body 

m. Median fissure 

n. Rostr. colliculus 

o. Caud. colliculus 


middle), located between the diencephaton and tbe pons it 
connects lower brain centers and the ^inal cord with higher brain 

(Wcuun) of (he midtxain is composed (rf four 
coHicuii (c<*pora quadrigemina). The rostral colliculi (ko-Lik- 
y(^Iy) (n) are the two rounded eminences containing visual 
reflex The caudal colliculi (o) arc two rounded emi¬ 

nences behind the rostral colliculi which contain auditory reflex 
^tera Cranuii nerves HI and IV (oculomotor and trochlear) 

have their nerve ceil bodies of origin in and emerge from the 
rnidbraifi. 

4 

2. Cerebral (mesencephalic) aqueduct: the ventrical^ lube 
vSiSef connecUng the third and fourth 


3J*ONS (L. bridge): the bulge (ventral inetencqihalon) between 
the midlwain and the medulla oblongata. Ftinctionally, itMdges 
the spinal cwd and brain, and diflerent patsof (he h«i « n Nuclet 
within the pons, working with ooclei in the medulla oNonnua. 
regul^ txealhing. Several craiial nerves have their cdl bodies 
of migin located in the p«is, including the trigeminal (Cn V) 
abducens (Cii VI). facial (Oi VO), and vestibularbranchesof thj 
vKUbulococWear (Cn VHI) nen^es.butonly the trigeminal nerve 
(Cn V) emeses fFtm the pons. 

4. CEREBELLUM (ser-e-BEL-um) (L. tittle brain): the second 

largest subdivision of tbe braiiL It is the doisal metencephal^ 
located dorsal to the pons and medulla and cmidal to the occipittf 

lobes, from which it is separatod by tbe fransverse fissiae. 
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Fig. X-IS - Dog - Bra..j. .cbrum 




Fig. X-19 - Dog • Brain, cerebrum & 

cerebellum removed • ventr. view 


& cerebellum removed 
- dors, view 


3. Pons 


Cerebellar 

peduncles 


1. Midbrain 


Ibecmbellum funedims a$a motor reflex cent^ incoonlinating 
subconscious and conscious skeletal muscle movements. 
Proprioceptors, located in muscles, tendons, and jmnts, sense the 
idattvepositkm of one body part to another. Vestibular recepirvs 
(tftbe inner ears and visual recqxors of the eyes also provide inpm 
rdmedio{m^ocq)tkm(sensingposition).'Tbesepr(qRiocqw>n 
send sKisory infonnatimi to the cerebellum, which in turn evalu¬ 
ates this input and srads out motor impulses to adjust muscle 
actions, thus, m^taining posture and balance, and coordinating 
skeletal muscle movements. 

5. Vermis (VER-mis) (L. worm): the central part of the cerebel- 
lom. 

d. Lateral masses: die pans on ddier side of tlM vennis. Ibe 


lateral masses and the vermis are indited to fmm parallel ridges 
(folia), increasing the surface area. 

7. Cerebellar cortex: the thin, outer layer of gray matter. 

S. AtInh' vitae (AR-bohr VEE-tee): the white matter tracts 
bnmehing imo the (teiebellum. 

9. Ccrriidlar peduncles (pe-DUNC-kulz): bundles fibers 
connecting the cerebeUum to the brain stem. The caudal cer^l- 
lar pethuKles connect the medulla, ^inal C€mx1,£ and the cerebel¬ 
lum. The middle cerebellar peduncl^cannea the cerebeUum and 
the prats. The rostral cerd)dlar peduncles crainect the midbrain 
and the craebeUttffl. 
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Fig. X-20 - Horse • Brain - vcntr. view 


A 


I. Olfftctory bulb 

U. Optic n. 

UI. Oculomotor n. 

IV. Trochlo&r o. 

V. Tri^maiio; n. 

VI. Abducent n. 

VII. Fociftt n. 

VUL VetUbulocochleor n 

IX. Glowephoryn^eal n. 

X. Vagus n. 

XI. Accettory n. 

XII. Hypofloual n. 

A. Cerebrum 

B. Midbrain 

C. Pone 

D. Cerebellum 



2. Pyramids 


1. Medulla 


M MFnVn (me-DUL-la ob’!ong-GAT-a) 

or MEDULLA: the caudal portion of the brain stem which 
conunues caudally as the. ^inal cord. 

Within the medulla are three vital reflex centers. The cardiac 

centefiegulatesdterateandstrengthoftheheartconiraction The 

wsomo^ center regulates the diameter of the blood vessels, 
thus, blood pressure. Tl»e rhythm of breathing is regulated by the 
fKptratory centers. Besides these vital reflex centers, the medulla 
has nonviial reflex centers regulating coughing, sneezing 
swallowing, and vomiting. The ceU bodies of origin of several 


cranial nerves are located in the medulla, including the 
vestibulocochlear (VHI) (cochlear part), glossopharyngeal (IX). 
vagus (X). accessory (XI) (cranial part), and hypoglossal (XII) 
nerves. 

2. Pyramids: formed by motor tracts coming frwn the cerebral 
cortex on the ventral surface of the medulla. These tracts cross 
from one side to the other in the pyramids. 

3. FOURTH VENTRICLE (pg. 473): located between the 
medulla and c^bellum. 
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Fig. X-21 - Dog - Brain stem, cerebellum 
removed * dor$.view 


CRANIAL NERVES: ihe medulla contains the cell bodies of all 
w pan of vni, DC, X, XI and Xn cranial nerves. 


LIMBIC SYSTEM or emotkmai brain: the interconnected 
pans of the ceiebellum, hypoUtalamus, dialamus, ganglia 
and other nuclei dealing with the emotional aspects of behavior 
^ such as fear, anger, {rieasure, rage and sorrow. 'Ilirough these 
emotions the limbic system modifies the actions of the animal to 
help insure its surviv^ 


RETICULAR FORMATION (re-TIK-yoo-lar): a network of 
nerve fibers and islands of gray matter located in the brain stem, 
from the spinal cord to the diencqihalon. It is OMinected lo die 
hypothalamus, basal ganglia, cerebellum, and cerebrum. It func¬ 
tions in consciousness and arousal. When sensory input comes 
into the brain, the reticular fcxmation arouses the cerebral cortex 
to respond lo such input. Without the reticular ftfmaikMt, an 
animal would remain unconscious or unaware (coma). 
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CRANIAL NERVES 

CRANIAL NERVES (CN); the twelve paiis-irfiierves arisirp 
from the brain. TTiese nerves, along with the spinal nerves, forro 
the peripheral nervous system. AU cranial nerves attach to the 
brain stem, with the exception of Cranial nerve I (olfactory) which 
enters the cerebrum. AU twelve pairs leave the cranial cavity 

through foraminatoreach the head.neck. and body cavities. They 

are given Roman numerals to indicate the wder in which they 
attach to the brain, from “from” to “back” (rostral locaudal). Their 
narnes indicate their funcUons. Most of the nerves are mixed 
m^ing they carry both sensory and motor fibers. Some, such as 
1. II and Vlir, are completely sensory, carrying fibers of special 
senses. Some carry both voluntary and involuntary motor im- 
pulses. All these (Afferent combinaiionscan be very confusing. In 
hope of clarification, the different components have been sepa¬ 
rated into somatic motor nerves, somatic sensory nerves, 
autonomic (ANS) nerves (senswy and motor) and special sen¬ 
sory nerves. Fora complete functional classification of neurons 
see appendix A. 
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CELL BODIES: 


I 

U 

ni 

IV 

V 

VI 

VII 

vni 

IX 

X 

XI 

XII 


On 

Old 

Olympus 

Towering 

Topps 

A 

Fat 

Vested 

German 

Viewed 

Some 

Hops 


Olfactory 

Optk 

Oculomotor 

Trochlear 

Trigeminal 

Abducens 

Facial 

Vestibulocochlear 

Glossopharyngeal 

Vagus 

Spinal accessory 
Hypoglossal 


TYPES OF CRANIAL NERVES: 

Mixed wrve: a nerve carrying both somatic sensory and motor 
tioers. They also cany ANS sympathetic motor fibers. 

Motor nerve; a nerve carrying primarily somatic motor fibers to 
voluntary (skeletal) mm. These are understood to also carry 
senso^ fibers from muscles innervated by motor fibers. They 
usually also carry ANS sympathetic motor fibers. 

Sensory nerve: a nerve carrying only somatic sensory fibws to 
the brain. 

Special sensor, nerve: a nerve canying special sensory fibers 
associated with smell, vision, heanng, w taste (special senses). 

Autonomic (ANS) fibers: fibers from nerves of the autonomic 
ne^ous system. They innervate smooth muscle, cardiac muscle, 
and glands ^d are subdivided into fibers of the sympathetic and 
parasympathetic divisions. Sympathetic fibers are carried by 
baches of all spinal and most cranial nerves. Parasympathetic 
filers are restricted to some sacral spinal nerves (pelvic nerve) 
and a few cranial nerves (CN III, VII, IX, and X). 


I wiffiin the CNS 0)rajn or spinal cord). 

^nsory neuron: a neuron whose cell body is located in groups 
(ganglia) outside the CNS. ^ 

I. OLFACTORY (Cn I) NERVE (ol-FAK-toh-ree): the first 
cranal nerve, entirely special sensory, dealing with smeU. Its 
^11 bodies, located in the lining of the caudal nasal cavity, send 
iteir Mons into the cranial cavity through the cribriform plate of 
the ethmoid bone. The axons join the olfactory bulbs of the 
erbium and travel through the olfactory tracts to the pyriform 
lobe of the cerebrum. The olfactory nerve is thejailv cranial !»«ve 
Tiot entering or exiting the brain through the brain stem. 

II. O^IC NERVE (Cn n) (OP-tik): the second cranial nerve. 
Jt »S alOT sgusorv. dealing with vision. Its cell bodies are 
located in the retina of the eye. Their axons combine to form the 
optic nerve which tranverses the orbit to entw the cranial cavity 
through iheflcutfQiamaifl). Both eyes send axons to both visual 
cortices. Axons coming from the nasal (medial) sides of the 
eyeballs cross over in the optic chiasm. The visual impulses 
continue via optic tracts to the thalamus, which relays them to the 
visual cortex in the occipital lobe of the cerebrum. 

Optic chiasm (ky-AZ-um, G. a crossing) (B); the joining of the 
two optic nerves inside the cranial cavity, just rostral to the 
hypothalamus. It is the site of crossing of some optic fibers. 

Optic tracts (Fig. X-19,i): the paths from the optic chiasm to the 
thalamus. 

OccipitaMobeofthecerebrum(Fig.X-13;l):thelocationofthe 

Visual centers. 

III. OCULOMOTOR NERVE (Cn UI); The thirdcranial nerve 
arises from the midbrain. It is primarily a motor nerve to most of 
the eye s voluntaiy (skeletal) extraocular muscles-the dorsal, I 
medial, and ventral rectus muscles, and the ventral oblique' 
muscle. It also is motOT to the superior palpebral levator, the 
muscle that raises the upper eyelid. 

Theoculomotornerve also has ANS motor fibers controlling the 
involuntary smooth muscles of the eye (ciliary and pupil sphincter 
muscles). These alttt” the shape of the lens for focusing (accom¬ 
modation), and adjust the pupil size. The sensory limb for these 
visceral reflexes is carried by the optic nerve. 

IV. TROCHLEAR (TROK-lee-ar) NERVE (CnIV): the small¬ 
est cranial nerve, motor to the dorsal oblique muscle of the 
eyeball. 
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Fig, X-22 - Ox - Brain, 

- ventf.view 


11. Optic n. 


L Olfactory n. 



IlL Oculomotor n. 


IV, Trochlear n. 

V. Trigeminal n, 
VI, Abducent 

VH, Facial n, 

VIII. Vestibulocochlear n. 

IX. Glossopharyngeal n. 

X. Vagus n. 

XL Accessory n. 

^ XII« Hypoglossal n. 

Cl. 1st Cervical n. 


K '■ m 


A. Eyeball 

B. Optic chiasm 

C. Ophthalmic, maxillary n.(V) 

D. Mandibular br. (V) 

B. Lingual br. of mandibular n., 
dhrUion of V 

F. Major petrosa] n. 

G. Nerve of pterygoid canal 

H. Chorda tympani (VII) 

I. Tympanic n. 

J. 'Tympanic plexus 

K. f^t cervical spinal n. 


a. Foramina in cribriform 
lamina 

b. Optic foramen 

c. Foramen orbitorotundum 

d. Oval foramen 

e. Int. acoustic meatus 
t. Stylomastoid foramen 
g. Jugular foramen 

b. Hypoglossal canal 

i. Lat. foramen of atlas 

j. Cavity of middle ear 

I. Pterygopalatine ganglion 


m. Otic ganglion 

n. Trigeminal ganglion (V) 

o. Mandibular ganglion 

p. Geniculate ganglion (Vll) 

q. Vestibular ganglion (VIII) 

r. Spiral ganglion (VIII) 

s. Prox. ganglion (IX) 

t. Dist. ganglion (IX) 

u. Prox. ganglion (X) 

V. Dist. ganglion (X) 



V, TRIGEMINAL NERVE (CnV): TTie largest cranial nerve, 

arisesfromAeponsandisamixed nerve with Uirecdivisions- Ite 

ophthdmic. maxillary and muKlibular dtvisitms. 

1. Ophthalmic division (Vl)(of*THAL-mik): a sensory division 
to the ^in of the ftxehead, the skin lateral to the eye, most of the 
nasal cavity and the cornea of the eye. Its cell bodies are located 
in the trigeminal ganglion within the cranial cavity, but still 
outside the brain. 

• Infratrochlear nerve (0: the principal supply to the horn of 
small ruminants. 

• Long ciliary nerve (d); supplies sensation to the cornea. 


2* Maxillary division (V2): a sensory trigeminal subdivlskm 
exiting the cranial cavio^ and traveling losirally through the 
infraorbital canal as the infraorbital nerve to innervate the upper 
teeth. It exits die canal through the infraorbital foramot to 
innervate die skin the nose (muzzle) and face, and die (ual 
cavity. 

• Cornual nerve (j): the major sensory nerve to the horn of the ox. 

• Infram-bital nerve (n): passes through the infraorbital canal and 
exits the infraorbital foramen to supply sensory mnervukm lodie 
middle part of the face. 

3. Mandibular division (V3): mixed nerve (both sensory and 
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1. Ophthalmic division of CN V 


Colored to indicate if 
motor 
sensory 
mixed 




2. Maxillary division 
of CN V 


3. Mandibular division 
of CN V 


K 

. T 


Fig. X-22 - Ox 


Fig. X-24 - Ox - Trigeminal n. (schematic) 


a. Lacrim&i n. 

b. Freotal n. 

e. NatoeiUary n. 
d. Long ciliary n. 
•. Ethmoidal n. 

f. Inftatrochlaar o. 
Zygomatic n. 


h. Zygomaticofacial n. 

i. Zygomaticotemporal n. 

j. Cornual br. of CN V 

k. Pterygopalatine n. 

l. Major Si minor palatine no. 

m. Caud. nacal n. 

n. Infraorbital n. 


o. Nasal br. 

p. Masseteric br. of 
mandibular div. 

q. Deep temporal n. 

r. Pterygoid rm. 

s. Auriculotemporal n. 

t. Parotid brs. of CN V 


\x. Transverse facial n. 

V. Buccal D. 

w. Lingual Si sublingual nn. 
X. Inferior alveolar n. 
y. Mylohyoid n. 
t. Mental n. 


motor). It supplies motor innervation to the muscles of chewing 
(mastication). Sensory fibers innervate the lower cheek and jaw, 
and the rostral two-thirds of the tongue (not taste). 

• Mental nerve (z); the continuation of the iriferioralvedsi i.*3ive 
(x)asitexiisthcirieniQ! foramen. Itsuppliessensatior. to the chin. 

V2. i‘,.3SUCENT (ab-DYOO-sent) or ASDUCENS (I-., 
ing away) NESVE (Cn VI); (Fig. X-23): The sixth crKn'^l nerve, 
it is the raotw iiiriervaiion to two skele?^ extiaocalar muscles of 
eye; die kierai rectus and pen of the retrsetor buioi muscles. 
&ora the meduiia and exits did cranial cavity to ent^ 
the Gjfcit Memory Aid: To remember which muscle it inn^mes, 
remember diat to abduct (move laterally, as in abducent) the eye 
requires the kt^ rectus. 


CLINICAL 




. s 




Infraorbital nerve: can be paipated and ane^ieii^riEiS it 
canes oat of the infraorbital foramen. • : . , ? 




Meiilal nerve: can be ixslpated and W ; 

eutof the mental fora:* tin. ; : 

Iftjjury soihe trlgenilEssI aorve: ecu result, in sensory dsHdt 
of die fees and drooped^;'.' di:e -o carrrly sis of th-s mascies of 
inasiicoiion. ; . 

Ipjury (6 abducens nerve: results in inability tt> gaze 
ally. 
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XI. Accessory n 


VII. Facial n 


Second cervici 
spinal n. 


Fig. X-2S - Ox - Supf. vessels, 7 nerves 

of head • lat. view 

Fig. X-26 - Horse - Skull (schematic) - lat. view 

». Ext. Jugular v. 

b. Linguofacial v. 

c. Parotid salivary g|. 

Mandibular salivary gl. 

«. Parotid duct . 

f- Masseter m. ^ 

g. Rostr, auricular n. (VII) 
b. Zygomatic br. (VII) 
i. Palpebral br. (VII) 

J. Caud. auricular n. (VII) f ' 

k. Digastric br. (VII) / y '* 

l. Dora, buccal br. (VII) ( / . 

m. Ventr. buccal br. (VII) / 

n. Auriculopalpebral n. (VIII 

VII. FACIAL NERVE (Cn VII): a mixed nerve originating in 
the pons and exiting the cranial cavity from the medulla to travel 
across the face under the skin. It innervates the muscles of facial 
expression (including the orbicularis oris muscle). Sensory 
branches (chorda lympani nerve) from the rostral two-thinls of 
the tongue cany the sense of taste to the brain. The facial nerve 
also canies ANS motor fibers to the lacrimal gland (major 
petrosal), and the sublingual and mandibular salivary glands. 

ANS parasympathetic: innervate the lacrimal glands and salivary 
glands. Lacrimalization is very important because it is only 
conuolled by Cn VII; whereas salivation is also caused by Cn IX. 

VIII. VESTIBULOCOCHLEAR NERVE 


Hiis can cause loss of taste, ^ial parsdysis ^ 1^ 

lacrimatimi. Dogs have little vanity about th^ 

the glossopharyngeal nerve also has taste fibUrs; but ^th6^; 

a functioning lacrimalgland or tee obiculiStfis ocidi mii^il tl^:^ 
eyecan seriously'd^up. 

' ' **. * 

Auricuit^alpebrai nerve (n); ihnervtu^ teeey^^^^ 
be blocked for procedures of the eye:; 'k-;' 

Buccal branches of the facial n^e; aoss the 
of tee mailer muscle. Thew can be tejur^,^ca^^^^M 
paralysis (example, horse lying on a hiteTheM baeldeidi^ 
surgery [buccal on bucaej).' 

v,^^ rr-. * . 

Facial/trigeminal reflex arc; tee factel iterve iiS^iies-^ 

motor component to the sensory component of the trigeminal 

nerve. Pricking tee face with a pin checks this arcs If citlter 

nerve is paralyzed, teen a twitch of tee muscles will not be^ 
elicited. 




Ub -yoo-loh-KOHK-lee-ar) (Fig. Xl-39, A & B): the special 
wnsory nerve dealing with bearing and equilibrium. It is divided 
into two branches; the cochlear and tee vesdbular. (For more see 


CLINICAL 


Middle ear infections: can cause paralysis of tec facial nerve 
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CRAr\ilAL NERVES IX, X. XI 
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Fig. X-27 - Ox ♦ Skuli (schematic) 
- sagittal section 


IX. Glossopharyngeal n 


XI. Accessory n 


XII. Hypoglossal o 


\M ^ Vagosympathetic trunk 

^ ^ Pharyngeal br. (IX) 

a. Esophageal br. (X) 

^ V" < Vn / \ Laryngeal br. (X) 

l JiK li / \ v \l / Cranial part (XI) 

\J . § n -j / ' Spinal part (XI) 

^ ^ •:/ i i. Cranial cavity 

^ j. Soft palate 

k. 6th cheek tooth 

^ i ^ ^ 1. Stylohyoid bone 

m. Basihyoid bone 

IX. GLOSSOPHARYNGEAL NERVE (Cn IX) (glos’oh-fa- swallowing and vocalization. The spinal portion (h) descends 
RlN-jeal): a mixed nerve supplying, as its name suggests, the into the neck to supply the trapezius muscle and parts of the 
tongue and pharynx. It deals with taste, swallowing and salivation , siemocephalicus, brachiocephalicus and omotransversarius 
Motor fibers with those of the vagus nerve supply muscles in the muscles. 

pharynx that aid in swallowing. The special senseof taste from the 

caudal third of the tongue iscarried by the glossopharyngeal nerve. XII. HYPOGLOSSAL NERVE (Cn XII); motor nerve supplv- 
Auionomic (ANS) sensory and motor fibers regulate the secretion ing the muscles (voluntary) of the tongue, controlling vocaliza- 
oftheparoiidsalivary gland. Sensory (ANS)ribersfromthecaroud tionand swallowing, 
sinus play a major role in sensing and regulating blood jKessure. 

X. VAGUS NERVE (Cn X) (L. wandering): a mixed nerve. Its 
motor fibers innervate the rhuscles to the pharynx (with the 
glossc^h^ngeal nwve) and larynx that centred swallowing and 
vocalization. Its parasympathetic (ANS) fibers to the viscera of the 
cervical region, the thorax and abdomen regulate these organs’ 
activities (pg. 526). The recurrent laryngeal nerve is part of the 
vagus that peals off in the thorax and returns up the neck to supply 
motor innervation to the muscles of the larynx, including the dorsal 
cricoaryienoideus muscle. 


CLINICAL 


Damage to the glossopharyngeal or vagus:may cause 
di^iculty in swallowing. 

Rabies: of zocmotic importance, causing bydro^obia(f^ 
of water, as in drinidng) due to paralysis of thephmynx (IX 
& X). With pharyn/tcal paralysis, s^ivation, (r.cbi^e first 
thinkrabiesl i : V 


Damage to the recurrent laryngeal nerve: coriimoriihrace 


XI. ACCESSORY NERVE (Cn XI); amotor nerve to some neck 
muscles, including the trapezius.Itisdivided intocranialandspinal 
portions, with cell bodies located in the medulla and spinal cord, 
respectively. Both portions leave the cranial cavity together, then 
) branch immediately. The cranial portitm (g) is the somatic motor 
innervation to the soft palate, pharynx and larynx dealing with 


(dorsal cricoarytenoideus), faulting in a conditioo 
"roaring"., 

Damage to the hypoglt^l nerve: cau^ p^Tysis to &| 
tongue's muscles and unila^ial damriai^ causesdb^a^o^if 
the tongue tow^d^enornidl ade: : ::\ 
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CRANIAL NERVE 


L Olfactory 


n. Optic 


ni. Oculomotor 

Short ciliary n. 


IV. Trochkar 


V. Trigeminal 


Vj. Ophthalmic 


V^. Maxillary 


V^. Mandibular 


VI. Abducent 


Vn. Facial 

"Intermediate" 


Vni. Vestibulocochlear 
Cochlear 
Veettbular 


DC. .Glossopharyngeal 


X. Vagus 


XI. Accessory 
Ext. br. 
Int. br. 


XII. Hypoglossal 
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FUNCTION 


Special Sense - smell (SYA) 




Special Sense • vtston ($SA) 

Motor - extrinsic eye mm. (dors., med., & ventr. oblique k superior levator) (GSE) 
ANS - parasympathetic - ciliary L sphincter pupillae mm. (GVE) 


Motor - dors, oblique m. (GSE) 


Sensory • area of forehead (skin of forehead is caud. nose, med. side of eye, eyeball, nasal 
mucosa) (GSA>: 


Sensory - area of upper jaw (skin of let. eye, nose, upper Up, cheek; mucosa of nasal 
cavity, soft is hard palate, upper Up; teeth of upper jaw is gums.) (GSA) 


Mixed 


Motor * muscles of mastication (nasseter, temporalis, med. is lat. pterygoid, rostr. belly of 
digastricus is mylohyoid) (SVE) 


Sensory - area of lower jaw (skin of lower chin, lower Ups; roots of teeth of lower jaw; 

mucosa of tongue, oral vestibule, floor of mouth); temporal is sygomatic regions 
(skin of temporal is sygomatic regions, ext. acoustic meatus, tympanic membrane, 
parotid salivary gland & guttural pouch in horse) (GSA) 


Motor - lat. rectus is retractor bulbi mm. (GSE) 


Motor - muscics of facia] expression (SVE) 

Special Sense - taste 3/3 of tongue (chorda tympani n.]) (SVA) 

ANS • parasympathc't’c • lacrimal, nasal is palatine glands; mandibular is sublingual 
salivary gUnd.i. (GVE) 


Special Sense • hearing (organ of corti) (SSA) 

Special Sense • equilibrium (semicircular canals, utricles is saccule) (SSA) 


Mixed 


Motor * stylopharyngeus eaudalis, levator veil padatini. tensor veil palatini mm. (SVE) 


Sensory • pharyngeal region (mucosa of caud. 1/3 of tongue, soft palate, tonsils, pharynx, 
auditory tube is middle ear; carotid sinus is carotid body) (G VA) 


ANS - parasympathetic • parotid is buccal salivary glands (GVE) 
Special Sense - taste (caud. 1/3 of tongue) (SVA) 


Mixed 

Motor • pharyngeal Ss laryngeal mm. (pharyngeal mm. is skeletal m. of esophagus, 


caud. cricothyroideus m. {cran. laryngeal n.], intrinsic rmp. of larynx except 
cricothyroid m. (recurrent laryngeal n.|) (SVE) 


Sensory • baroreceptors in aortic arch is chemoreceptors in aortic bodies. (OVA) 

ANS - parasympathetic - pharynx, larynx, trachea, esophagus, thoracic is abdominal 
organs (GVE) 


Motor • trapesius, sternocephallcus, cleldocephalicus, omotransversarius mm. (SVE) 

Motor • intrinsic mm. of larynx via fibers traveling in the recurrent laryngeal n. 

(ON X) (SVE) 


Motor • intrinsic is extrinsic mm. of tongue (genioglossus, styloglossus is hyoglossus 
mm.) (GSE) 



ES - 



Supf. ve 
- lat. 


HEAD - NERVE BLOCKS: Before general anesthesia al¬ 
lowed aiimals to be pul down and recovered safely, nerve 
blocks of the head where commonly used. ITjere are several 
problems of the equine head that require general anesthesia or 
nerve blocks: teeth removal for abscesses, open tooth roots, 
sinusitis, draining sinus impactions. Today general anesthesia 
is used instead, but can be supplemented by specific nerve 
blocks. 

Mental nerve block: anesthetize the mental nerve as it comes 
out of the mental foramen to anesthetize the lower chin. 

Mandibular alveolar nerve block: injection at the mandibular 
foramen. The foramen is on the medial side of the mandible, 
opposite the point at which a line across the occlusal surface of 
the cheek teeth crosses a perpendicular line from the caudal 
edge of the eye. Insm a 6" needle medial to the mandible 
straight up to this point and inject anesthetic. This anesthetizes 
the lower lip, but doesn’t get the incisors because those fibers 
are internal. Ibis block can be used when repairing lacerations 
of the lower lip. 

Infraorbital nerve block: ptUpate the rostral end of the facial 


crest. Run your finger diMsally to the infrawbital foramen and 
palpate the nerve under the levator labii superiwis muscle. This 
block only anesthetizes superficial structures from the point of 
the foramen to the iip. Remember, nerves do not respect the 
midline, so do both sides to anesthetize the middle of the u{^r 
lip. This can be used when repairing lacer^ons on the lips or 
die bridge of die nose. Injecting into the foramen one inch, 
which is difficult, anesthetizes the face back to the orbit. 

Maxillary nerve block: find the caudal angle of the eye and 
palpate the notch in the JowwpaO of the zygomatic arch, just 
below the caudal angle of the eye. Pass the needle under the 
notch and aim rostrally and ventrally to anesthetize the maxil¬ 
lary nerve where it enters into the maxillary fcramen. This 
anesthetizes the upper cheek teeth. 


Supraorbital block (a branch of the ophthalmic division); 
palpate the foramen in the zygomatic process of the front^ 
bone. Inject a "bleb" of ancstheiic over the foramen and rub it 
in. This anesthetizes the area over the forehead between the 
eyes. Do not inject into the foramen and thus the eyeball. - 
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second layer • lat. view 


Ext. Jugular v. 


VII. Facial n. 


Head-469 


XI. Accessory a. 


Vagosympathetic 
trunk 

(Vagus n. [X] & 
sympathetic 


Common 
carotid a. 


VII. Facial 


V. Trigeminal n. 


Fig. X-30 - Ox 


CRANIAL NERVES - HEAD 

Fig. X-29 - Ox - Structures of head 


Vagosympathetic trunk 


- Structures of the head, 
third layer - lat view 
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carotid a 


V* Trigeminal n 


VIL Facial m 

XI, Accessory n. 


Common 
XIL Hypoglossai n. 


Fig. X-31 • Ox • Structures of the head, 

fourth layer - lat view 


A. Int. jugular v. (X-39) 

B. Maxillary v. 

C. Ext. carotid a. (X-SO) 

D. Supf. temporal a.& v. 

E. Transverse facial a. (X-29) 

F. Deep facial v. 

O. Buccal a. 

H. Linguofacial v. 

L Aagulane oculi v. 

J. Maxillary a. (X-SO) 


K. Comual a. 

L. Inferior alveolar a. 


M. Infraorbital a. 

N. Parotid duct (X*S9) 

O. Thyroid gland 

P. Lat, retropharyngeal Inn. 

Q. Med. retropharyngeal Inn. (X*31} 

R. Mandibular duct 

S. Parotid salivary ^and {X-29) 


a. Auriculopalptbral a. (VI1)(X-S0) 

b. Dors, buccal br. (VII} 

c. Veotr. buccal br. (Vll) 

d. Auriculotemporal n. (V) 

e. Zygomaticotemporal n. (V) 

f. Comual n. (V) 

g. Buccal n. (V) 

h. Caud. auricular a. (VI1}(X«30) 

i. Zygomatic br. of aurkopalpebral a. (VII) 


J. PatpelMl br. of 
lygomatk hr^VU) 

k. Mylohyoid a. (V) 

l. Inferior 
alve^ar a. (V) 

m. Lingual a. (V) 

a. Infraorbital a. (V) 
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SPINAL CORD 

8. Gray matter 


411 •Neck & Back-471 


6. Dors, median fissure 



9. White matter 


7. Ventr. median fissure 


Fig. X-32 - Spinal cord & spinal nn. - cross section (schematic) 


SPINAL CORD; the long column of nervous tissue located 
within the vertebral (spinal) canal that, alcmg with the brain, 
makes up the central nervous system (CNS). The spinal cord is the 
direct continuation of the cau^l brain stem (medulla oblongata) 
beginning at the level of the foramen magnum. It extends only to 
the lumbosaaal region of the ^inal canal because the cord grows 
slower than the spinal cerfumn C'back bone”). Because of this the 
last spinal nerves must pass progressivdy caudally to reach their 
exit fr<Mn corresponding intervertelwal foramina. 

Divisions of the spinal cord: divided into cervical (C), thoracic 
(T), lumbar (L), sacral (S) and caudal (coccygeal) regions which 
give rise to the spinal nerves that exit between the vertebrae. 

Spinal segment: a region of the spinal cord from which a pair of 
spinal nerves arise. The spinal cord stops growing beftwe the 
spinal column resulting in die spina! cord segments not always 
lining up with the correspcmdlng vwtebrae. The caudal thoracic 
and cranial lumbar cwd segments Ue over the vertebrae of the 
corresponding numbers. The last lumbar, the sacral, the caudal 
segments and the end of the spinal cord are more cranial to the 
corresponding vertebrae. 

1. Cervical enlargement: the enlargement the caudal pan of 
the cervical and cranial part of the thoracic spinal cord regions; the 
spinal nerves serving die thoracic limb (brachial plexus) emwge 
here. 

2. Lumbar enlargement: the enlm-gement of the ^inal cord 
where nerves to and frwn the pelvic limb attach. 

3. Conus meduilaris (KOH-nus med-yoo-LAR-is): the tapered, 
terminal end of the spina! cord. The location in the vertebral canal 
vcj'tes among the species. 


4. Filum terminate (FY-lum ler-min-AL-ee): the fibrous cord 
derived from the pia mater, extending from the conus to the caudal 
vertebrae. It helps anchor the ^inal cord in the spinal canal. 

5. Cauda equina (KAW-da ee-KWY-na) ("Horse’s tail”): the 
slrucuire formed by nerve roots leaving the caudal part of the 
spinal cord, traveling caudally to reach their exit from the verte¬ 
bral canal. 

6. Dorsal median fissure: the dorsal p’oove extmding the length 
of the dorsal surface of the spinal cord. Along with the ventral 
median fissure, it divides the cord into symmetrical lateral halves. 

7. Ventral median fissure: the groove extending the length of the 
ventral surface of the spinal cord. 

CROSS SECTIONS of the spinal ewd show the fissures men¬ 
tioned above and a central H-shaped mass of gray matter sur¬ 
rounded by white matter. 

• 8. Gray matter: the nerve cell bodies and syn^ses organized 
into the shape of an "H”. This is further anatomically divided into 
horns (columns). 

• 9. White matter: the axons running up and down the cord in 
specific tracts (fasciculi). These tracts connect the l^n and 
interconnect the various spinal segments of the cwd. The myelin 
around the nerve fibers gives the region its white color. 

- Ascending tracts are the axons traveling up the spinal cord 
carrying sensory impulse (information) to the brain. 

- Descending tracts are the axtms of nerve cell bodies in the 
rrain. They travel down the spinal cord carrying motor impulses. 
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SPINAL CORD 


Neck &. Back-472 


3. Conus'”^ 
medullaris 


A. Alias 

B. Axis 

C. InUrvsrtebra! foramen 

D. Sacrum 

B. Coccyfeal verUbrae 
Dura mater and arachnoid 
Q. Pia mater inveetinccord 

H. Don. root 

I. Ventr. root 

J. Denticulate lig. 

K. Don. root fangiion 

a. Let. vertebral foramen 
of atlaa 

b. Lat. vertebral foramen 
of axis 

e. Spina] canal (X*33) 

Cy Tm, etc. correspond to 
mptclhre vertebra 
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> Ok. 


1. Cervical 
enlargement 


Spinal 

nerve 


2. Lumbar 
enlargement 



5. Cauda equina 


4. Filum terminale 
Fig. X-34 - Spinal cord (schematic) 


Relationship to the L6 spinal ctml s^ment and the Old of dto ] 

spinal cord to the vertelxae 

L6 segment 


&k 1 of spinal cord 

Dog 

lA 

L6-7 

Ruminant 

S2 

SI 

Swine 


Sl-2 

Horse 

L5 

S2 

Cat 


L7-S3 


Ad^ted from Applied Vatodnaty Anatomy, Hebei a^deLahunta, 1986 
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SPINAL NERVES 
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F!g. X-35 - Horse - Spinal cord & meninges 
- transverse section (schematic) 



3. Spinal ganglion 
2. Dorsal root / 

/ 1 Spinal nerve 


5. Dors. br. of 
spinal R. 


7. White 
communicating 


6. Ventr. br. of spinal n 


4. Ventral root / 

7. Gray communicating br 


A. Bpidunl ipic« 
8. Dur» 


C. SubduraJ 
1>. Arachnoid 


E. Subwaeh&oid space 

F. Pia mater 


a. Spinal canal 


1. SPINAL NERVES: the jcaned dorsal and ventral roots arising 
from the spinal cord. They are mixed nerves cmying sensory 
impulses toward the qnn^ cord and motor impulses away from 
the spinal c<xd. Just after a spinal nm^e emerges through an 
intovertelxal foramen, it ^lits into dorsal, ventral, and commu¬ 
nicating branches. 

2. Dorsal (sensory) root: the root Ininging sensory fibers to the 
spinal cord. 

3. Dorsal root ganglion: a swelling on the dorsal root containing 

the cell bodies of the soiswy (afferent) neurons (pseudounipolar) 
malting up the rooL 

4. Ventral root (motor): the rootcanymgmotar(enerent) nerve 
fibers from cell bodies in the spinal cord to elector smictures 
(organs, muscles, glands, etc.) of the body. 

5. Dorsal branch (rami) of ^inai nerves: extend dorsally to 


innervate deep muscles and skin above the transverse processes 
of the vertebrae. It carries sensory and moUH' fibers. 

6. Ventral branch (rami) spinal nerves: su(^ly the muscles 
and skin the limbs^ the la^ral and ventral meas of the trunk. 
It also carries mctor and sensory ftb^. 

7. Communicating branches: connect the spiital nerves to the 
auumomic nervtHis system (ANS) (sympathetic trunk) (pg. 524). 

SPINAL NERVE ORGANIZATION: the endoneuiium, adeli- 
cate connective tissue that surrounds individual fibers in a spinal 
i^rve. The perineurium, a connective tissue sheath, surrounds 
bundles of ^oneurium-covered nerve fibers (fascicles). A fas¬ 
cicle is a bundle of nerve fibers surrounded by perineurium. The 
epineurium is the connective tissue coving the entire spinal 
nwe. It is continuous with the ^inal meninges ru the interverte¬ 
bral fc^amen. 
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1. Lat. ventricle 

4. Cerebral aqueduct 

6. Lat. 

5. Fourth ventricle 


3. Interventricular 
foramen 


Fig. X-36 - Ox - Ventricles • craniolat. view 


VENTRICLES (VEN-tri-kuU:): a scries of interconnected cavi¬ 
ties in the cerebral hemispheres and brain stem. They are directly 
continuous with the central canal (Fig. X-32,e) and the subarach¬ 
noid ^ace between the meningeal layers (see meninges) sur¬ 
rounding the brain and spinal cord. 

1. Lateral ventricles: the largest of the ventricles. There is one 
located within each cerebral hemisphere. 

2. Third ventricle: located in the diencephalon, encircling the 
interthalamic adhesion. 

3. Interventricular foramina: the two channels connecting the 
third ventricle with the two lateral venuicles. 

4. Cerebral (mesencephalic) aqueduct: the small canal running 
longitudinally through the midbrain to connect the third and 
fourth ventricles. 

5. Fourth ventricle: located between the brain stem and the 
overiying cerebellum. It is directly continuous with the central 
canal of the spinal cord. 

6. Openings between the fourth ventricle and the subarach¬ 


noid space: two lateral apertures (a). 

Choroid (KOH-royd) plexuses (G. choroid delicate membrane); 
the capillary network extending into the ventricles from their 
walls. They secrete cerebrospinal fluid (CSF). The CSFproduac* 
in die lateral veniriclss circulates through the interventricula- 
foramina to the third ventricle where more fluid is add^ by tlic 
plexuses in its roof. The fluid then passes through the cerebral 
aqueduct to the fourth ventricle, where its choroid plexus adds 
more fluid. The fluid then goes to the spinal canal or out through 
apertures in the roof of the fourth ventricle into the subarachnoid 
space. 

CEREBROSPINAL (se-.iee’broh-SPy-nal) FLUID (CSF): a 
clear fluid produced by the choroid plexuses which circulates 
through the ventricles, central canal and subarachnoid space 
surrounding both the brain and spinal cord. TheJ^in and spinal 
cord (CNS) “float” in the cerebrospinal fluid which acts as a 
protective shock absorber. 

Arachnoid villi (granulations): projections of the arachnoid and 
subarachnoid space into the sagittal dural sinus. They provide 
escape of the CSF into the general circulation. 
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8. Outer layer 


1. Dura mater 


9. Inner 


3. Subdural 


4. Arachnoid 


11. Tentorium cerebelli 


12. Dural sinus 


7. Trabeculae 


13. Clsterna magna 




5. Subarachnoid 


Fig. X-37 - Ox - Cranium & brain 

- median section 



R?1lWIi%GES (me-NIN-jce7.)(sin.=mcninx) (L. membranes): the 
throe membranes surrounding the brain and spinal cord. The 
spinal and cranial meninges are continuous at the foramen mag¬ 
num. 

1. Dura mater (DYOO-ra may-ter) (L. dura hard + maier 
mother): the outermost meninx made of sirfflig connective tissue. 
The cranial dura mater has two layers where the spinal dura has 
one. Pachymeninx (G. pachys thick + meninx membrane) is 
another name for the dura mater. 

2. Epidural space; the cavity between the dura mater and the wall 
oftbe vertebral canal. Because thecranial dura mater is fused with 
the periosteum of the bones of the cranium, there is no epidural 
space surrounding the brain. 

3. Subdural space: a potential space located between the dura 
mater and the arachnoid. 

( 

4. Arachnoid (a-RAK-noyd) {G.arackne spider + eidos resem¬ 
bles); the delicate middle meninx. 


5. Subarachnoid space; the cavity between the arachnoidand the 
pia mater where cerebrospinal fluid (CSF) circulates. 

6. Pia mater (reE-a-may-ter) (L. pius tender + maier mother): 
the innermostmeninx,cfoselyinvestingthespinalcordandbrain. ' 

Leptomeninges (G. lepios slender + meninges membranes); 
refers to the pia and arachnoid together. 

7. Trabeculae (ira-BEK-yoo-lee) (L. beams): connective tissue 
fibers spanning the subarachnoid space to join the arachnoid and 
pia. 

CRANIAL MENINGES; the three meningeal layers surround¬ 
ing the brain. The cranial and spinal subarachnoid and pia mater 
are similar and ctmtinuous at the foramen magnum. 

Cranial dura mater: the outer membranous covering of the 
brain, composed of two layers: a tough, outer layer and a thin, 
inner layer. The two layers of the dura separate over the fissures 
of the brain; the inner layer extends into the Assures forming ^ 
r^-irlii.iOTsandduralsinuses.Thecranialdurantaius continuous '• 
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12. Dural sinus 



Fig. X-38 - Ox - Cranium & brain - cross section 


with the spinal dura mater at the foramen magnum. spinal fluid (CSF) is transferred from the subarachnoid space into 

these venous sinuses through arachnoid villi and returned to <h'‘ 

8. Outer (periosteal) layer: the tough, fibrous layer attached to general circulation. Since secretion and absorption is usual!:.' 

the bones of the cranium, forming the inner periosteum of the equal, the press>?'5 of the cerebrostunal fluid is relatively ccr 
cranial bones. stant. 

9. Inner (meningeai) layer: the thinner layCT. 13. Cisterna magna (L. reservoir + large): an expansion of the 

sub^chnoid space located between the caudal surface of the 
Partitions: the folding and protrusion of the inner layw of the cerebellum aix) the dorsal surface of the medulla, just inside the 
dura into the large fissures between pans of the brain. ftxamen magnum. This is a common site for a CSF “uq)” 

(removal of CSF). 

10. Falx (L."sickte'') cerebri (falks ser’e-bry): the partition 
extending into the longitudinal fissure, separating the right and 
left cerebral hemi^heres. 

11. Tentorium c^ebelli (ten-TOH-ree-um s«^'e-BEL-lee): the 
partiticHi extending into the transverse fissure between theoccipi- 
tai lobes of the cerebral hemi^heies and the cerebellum. 

12. Dural sinuses: the venous spaces formed where the two dur^ 

: V .layers separate from each oth^. The dural sinuses are filled with 

venous blood retivning U) the heart from the brain. The cerelxo- 


CLINICAL: 


Internal hydrocephalus (fi, hydro wMtt’t-enkepkaioshrm): 
an accumiti^on (^cetdxiti^ina^ in the btlsm’s Viehtri- 


cies que to qositrucMtn o« tne iiqw ot uuiq. i qe oioci^e can 
occur in ih^i^erC^ late^ ; 

*.*• *'s'.rv'* 

Exteriial: bythroCe^t^.. an 


«i.%s .sj 
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I. Dura mater 


3. Subdural space 


4. Arachnald 


14. Denticulate 
iig> 


5. Subarachnoid 
space 





6. Pia mater 


7. Trabeculae 


Fig. X-39 - Spinal cord at 10th thoracic vertebra - cross section 


13. Cisteroa magna 

14. Denticulate 


termiaale 



A. Brain 

B. Spin&l cord 

C. Dors. root, of spinal n. 

O. Dors, root of gon^lion n. 
B. Ventr. root of spinal n. 

P. Spinal n. 

G. Central canal 
K. Gray matter 

I. White matter 

J. Foramen magnum 


a. 10th thoracic vertebra 

b. Bpineurium of spinal n. 

c. Ventr. epinal a. 

d. Int. vertebral venous plexue 

e. Lumbar cistern 




Fig. X-40 - Ox - Spinal cord & meninges (schematic) - sagittal section 


SPINAL MENINGES: the membranes surrounding the spinal 
cord, continuous with the cranial meninges at die foramen mag¬ 
num. 


14. Denticulate ligaments (L. dentatus toothed): the membra¬ 
nous extensions of the pia mater connecting to the dura mater 
between the spinal nerves; anchoring the spinal cord latwally. 


15, Filum terminate: the flNous strand formed by the meninges 
attaching the dural tube to the caudal vertebrae. 


CLINICAL: 


Caudal epidural analgesia: injection of a small volume of 
anaigciic into the epidural space at either the sacrocaudal (S5- 


Cal) or first intercaudal space (Cal-Ca2). This inexpensive, 
simple proc^ure is commonly performed on cows, sheep, 
and goats for obstetrical manipulations and surgeries involv¬ 
ing the tail, anus, rectum, vulva, perineum and prepuce. Just 
enough analgesia to block the sacral and caudal nerves is 
needed. If the analgesic travels further up the spinal column, 
it may couse loss of locomotor function of the hind limbs. 
Pump the tail up and down while palpating for the rirst 
movable space. TTiis may be the sacrocaudal (S5-Cal) or first 
intercaudal space (Cal-Ca2). In oldw cows the sacrocaudal 
space ossifies with age. Insert a 1 1/2 to 2" needle on the 
median plane through disinfected skin between the S5-Cal or 
Cal -Ca2 ventrocranially aian angleof 10^ to the vertical. I^s 
the needle to the floor of the canal, then withdraw needle 
slightly to be sure you are in the canal. Inject 5 ml per 100 
pounds of body weight. Success causes paralysis of the tail, 
in an animal that remains standing. 
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SPINAL PLEXUSES 
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Fig. X-4I - Ox - Spinal plexuses • lat. view 


A. Trigemmal n. (V) 

B. n. (VII) 

C. Hypoglo»»al n. (XII) 

D. Accestory n. (XI) 

B. Radial n. 


F. Ulnar n. 

G. Digital n. 

H. Femoral n. 

I. Saphenous n. 

J. Ischiatic n. 


K. Tibial n. 

L. Common fibular n. 

M. Digital n. 

N. Obturator n. 

O. Pudendal n. 


a. Dors. br. of spinal nn. 

b. Ventr. br. of spinal nn. 

c. Costoabdominal n. 

d. Iliohypogastric n. 

e. Ilioinguinal n. 

f. Genitofemoral n. 


Spinal plexuses (plexus. hTzid): the interlacing of the 
Mntr al branches of spinal nerves in ev^ region, except the 
ihorax. The major plexuses so formed are cervical, brachial, and 
lumbosacral. 

1. Cervical plexus (L. cervix neck): the joining of many ventral 
Ixanches of the cervical nerves, supplying sinicmres in the neck. 

2. Phrenic nerve: arises from the cervical plexus and supplies 
motor fibers to the diaphragm. This is why a brok^ neck can 
result in re^iratory paralysis. 

3. Brachial plexus: a networic formed by the ventral branches of 
: |he last few cervical nerves and the first one or two thoracic 
-serves. It supplies most of the muscles of the thoracic limb. 


4. Lumbosacral plexus: the ventral branches of the lumbar and 
sacral nerves. It supplies muscles and skin of the abdominal wall, 
the pelvic limb, external genitalia, rump and perineum. 

5, INTERCOSTAL (THORACIC) NERVES: the ventral 
branches of the thoracic nerves do not form a plexus, but pass in 
the intercostal spaces as intercostal nerves. They supply th{! 
intercostal muscles and the overlying skin. The co$ioabdomin<ii 
(laa thoracic) nerve runs behind the last rib and helps supply the 
flank. 

DERMATOME (DER-ma-tohm): an area of skin supplied by a 
single spina! nerve. 
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SPINAL NERVES & BRACHIAL PLEXUS NECK 

Fig. X-42 - Horse - Spinal nerves & brachial 

plexus (schematic) - lat. view 


6. Dors, cervical plexus 



Fig. X>43 • Horse - Neck - cross section 


A. Aecttwoiy n. (XI) a. Med. bt. of dow. br. h. Br. to sceeaeory n. n. Intercoettl n. 

B. Cfmi. eerneal ganglion b. Lat. br. of ^oia. br. i. Great auricular n. o. Axillary n. 

C. Hypogloaaal a. (XU) c. Cutaneous br. j. Transverse cervical n. p. Radial n. ’ 

D. Brachial plexus d. Spinal n. C. k. Spinal n. C* q. Median n. 

f. Spinal n. Cj 1. Supraclavicwar nn. r. THnar n. 

g. Major occipital n. (cutan. brs. of k) 

(don. br.) m. Spin&l n. 
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]. Dors. br. 


2. Spinal n. 


Fig. X>44 - Ox • Thorax (schematic) 

• cross section 


3. Intercostal n. (ventr. br. of spinal n.) 


Fig. X-45 > Ox • Thorax (schematic) 

- lat. view 



1. .i 


3. Intercostal n. 





A. Mix«d runut ecmmunacwt 

B. Tbonde iynpftihttic cbftin 
C« .Brftchiftl p)«ina 

a. M^d. br. ^ dor*, br. 

b. Lat. br. of dor*, br. 

c. Lat. ipvKOL) eutan. br. 

d. Lat. porlbratiof br. ot 
iAt*reo«tm] a. 

a. Lat. (dlft.) eutaa. br. 
f. Cmnacting br. to lat. 
thomie A. 

C* VaAtr. parforatiaf br. 

of iAt*rco*tal A. 
h. VtAlr. otttan» A. ' 
i Loac tboraek n. (C7-a) (X-4t) 


>!« Dorsal br.^ 






rtf UK I ' 


/aw 





J. Thormoodorval a. (C7*S) 

k. Lat. thoracic a. (C8-T3} 

l. Intarcoftobraehiri a. 

m. CootaabdonuA^ a. (T13) 

a. 8|dnalU at aamlapioaJi* m. (X-44} 

o. Lwcnaiinu* thoraci* au 

p. Biocoatalu tborad* m. 


Ext. intercoftal m. 
r. Int. lAtarcoftal m. 

*. Ascending pactoral m. 
i. Transvemu tboraci* m. 
u. 7tb thoracic vartabra 
V. Sternum 
w. Co*tal idaura 
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BRACHIAL PLEXUS: the network of nerves formed from the 
veiitral branches of the last few cervical av«d first one or two 
Lhc racic spinal nerves. The nerves arising from this plexus innw- 
v^e the intrinsic and s<xne of the extrinsic muscles of the thoracic 
limb and, via the phrenic nerve, the diaphragm. The brachial 
plexus has roughly the same organizatitm and distribution in all 
the domestic species, with the excq>Uon of the digits. Clinical 
infonnadon can be obtained by knowledge of the muscles inner- 
va ed, areas of cutaneous sensation, and the spinal cord segments 
ccniribuiing to each nerve. 

1. Suprascapular nerve: extends from the brachial plexus around 
the cranial surface of the neck of the scapula to innwvate the 
infraspinatus and supraspinatus muscles. 

2. Radial nerve: supplies the extensors of the elbow, carpus aid 
digits (caudal arm muscles tmd the craniolateral forearm mus¬ 
cles). Extending from the brachial plexus into the tricqis brachii 
muscle, it then passesaround the caudal aspect of the humerus to 
reach the lateral side of the arm. Continuing distally, it branches 
into superficial and deep branches to the forearm. The superficial 
braich of the radial nerve supplies the skin of the craniolatwal 
forearm in all domestic species. It is sensory to the dorsal surface 
of the manus in all, except the horse. 

3. Ulnar nerve: motor to some caudomcdial forearm muscles 
(flexor group) and muscles of the manus. It runs from the brachial 
plexus on the medial side of the forearm with the median and 
musculocutaneous nerves. At the elbow, it separates from these 
nerves to reach the caud^ aspect of the forearm. It is sensory to 
the caudal forearm and palmar manus. In the dog it is the 
cutaneous innervation to the fifth (most lateral) digit. 

4. Median nerve: along with the ulnar nerve, supplies motor 
innervation to the flexor muscles of the carpus and digits. It, with 

the ulnar nerve, issensory to the palmar surfaceof the manus. The 

median nerve runs with the braciiial vessels and the musculocu¬ 
taneous and ulnar nerves in the arm. It continues on the medial 
side of the forearm to divide into medial and lateral palmar nerves, 
just proximal to the carpus. 

> 

5. Long thoracic nerve: innervates the sen^tus ventralis muscle. 

6. Thoracodorsal nerve: innervates the latissimus dorsi muscle. 

7. Musculocutaneous nerve: innervates the nexws of the elbow 
(biceps brachii and brachialis muscles) and the coracobrachialis 
muscle. It gives off the median cutaneous antebrachial nerve. 

8. Axillary nerve: innervates the true flexors of the Mulder 
(teres major, teres mincx and deltoid muscles). It dives between 
the teres majen* and subscapular muscles medially K) reach the 
lateral side of the Moulder. Its cutaneous Ranches suiq)Iy the 
latml surface of the arm and cranial aspect of the foreann (lateral 
cutaneous brachial and cranial cutaneous antebrachial nerves). 

Lateral thoracic nerve (not shown): supplies the cutaneous 
tmnei muscle and cutaneous innervatiwt to the ventrolateral 
abdominal wall. 
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SPEOES DIFFERENCES 

Horse: the radial nerve doesn’t extend past the carpus 

Ungulates: the median and musculocutaneous nerve ai:^)ear 
as one nwve in the brachium, except for the musculocutane¬ 
ous muscular branches. The two nerves are separate in the 
carnivores. 


CLINICAL 

“Sweeney” or “shoulder slip”: a condition seen in the horse 
due to injury of the suprascapular nerve. This results in rapid 
atrophy of the supraspinatus and infraspinatus muscles which 
produces a prominent scapular spine. Before atrophy* the 
shoulder is unstable and slips ikerally. t^pearing to bC; 
dislocated. 




Radial (nerve) paralysis: the most ctmmon and clinically 
significant nerve problem of the forelimb. It is usually due to 
traumatic injury. Clinical manifestations vary with location 
of the injury. 

“High” radial nerve paralysis: proximal to where the nerve 
innervates the triceps brachii muscle. This results in an 
inability to extend the elbow .thus, inability to bear weight On 
the limb. 

“Low” radial nerve paralysis: occurs distal to the triceps 
innervation, thus, weight can be bom on the limb; Ttie 
extensor muscles Of the carpus and digits arearfected. mmii- 
fesied clinically in “knuckling over” (dragging the dorsum Of 
the foot on ihO ground). Most animals compensate by “flip¬ 
ping” the foot forward when moving the limb so the foM 
lands in the proper position. 

Brachial plexus avulsion: results in damage m many n^es 
of the limb, resulting in a flaccid limb that is dmgg^. : 

Ulnar or medial nerve damage: has HtOedmidd manifesr 
tation due to the overf{^ of their motor innervi^n^ ■ ■. ; 

Panniculus (cutaneous trunci) response: contraction (rflhe 
cutaneous trunci muscle in response to a piii pnck, :^THe 



to the ^inal cord m the level of die pin prick. 'Hki ihfoimation 
passes up the spinal cord to the motor neryes of the'I^Ml 
thoracic n^e in the caudal cervical region. ‘n)is:^ j$ doitiie 
syst^atically from caud^ to cranial along the ^orax. A 
positive panniculus re^xmse indicates the ^nnal cord is 
intact from roughly the level of the stimulus to the cervical 
area. A negative panniculus response may indicate the level 
of spinal cord damage (see Appendix • pg. 560). 
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1. Suprascapular n. 


Axillary 


7. Musculocutaneous 
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4 . Median n. 


3. Ulnar n. 


2. Radial n. 


6. Thoracodorsal n.' 
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5. Long thoracic n 
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V •>. I 










Fig. X-4d - Dog - Brachial plexus 
- ventr. view 


1 


A. Phrenic n. 

B. Axillary a.& v. 

C. Subscapular n. 

D. Supf. radial n., med. br. 

E. Med. cutan. antebrachial n 


a. Drachiocepbalicus m. 

b. Supraspmatus m. 

c. Subscapular m. 

d. Teres major m. 

e. Latissimus dorsi m. 


f. Tensor fasciae antebrachii m 

g. Triceps brachil m. 

h. Biceps brachii m. 

i. Extensor carpi radiaJts m. 

j. Pronator teres m. 


k. Supf. pectoral m. 

l. Deep pectoral m. 

m. SerratUB veRtralis m 
ft. Scalenus m. 
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7. Musculocutaneous n 




1. Suprascapular n. 


8. Axillary n. 


2. Radial n. 




3. Ulnar n. 


». Subackpular n. 

b. Paetoral n. 

c. Lat. thoracic n. 

d. Med. cutan, antebrachial 
(miuculocutaneou* n.) 

e. Lat. cutan. antebrachial n. 

f. Caud. cutan. antebrachial 
(ulnar n.) 

g. Ulnar n., doni. br. (X-61) 

h. Ulnar n., palm br. {X-62) 

i. Ulnar n., deep br. 

j. Lat. palmar n. (ulnar 

median n.) 

k. Med. palmar n. (median n.) 

l. Dors. br. 

m. Palmar digital nn. 

(med. it lat.) 

n. Communicating br. 


4.Median n. 


NERVE DISTRIBUTION TO THE EQUINE ANTEBRA- 
CHIUM; Undwaaiding ihedistributionof the nerves in horses 
is very important in lameness diagnosis with nerve blocks. 


Radial nerve: does not extend past the carpus as it does in the 
odiM domestic qiecies. 


Metfian, die ulnar and the median cutaneous antebrachial (a 
Ixanch of the musculocutaneous): are the three nwves passing 
the carpus in the hmse. 


Median nerve: bifurcates into the medial and lateral branches 
{xoximal to the carpus. 


Median palmar nerve: is a direct continuation of the median 
nerve in the canon region. 


Ulnar no^: bifurcates just proximally to the carpus into 
dorsal and palmar branches. 


Dthrstd branch of the ulnar nerve: wraps around the caniton 
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bone and descends on the dt^l^^l side of 
the cannon legitMi to the fetlock. 

Palmar branch of Uie ulnar B^ve: joins 
widi die lat^ Imnch the median nerve tO’ 
f<xm the lateral oalmar n«-ve. 


Medial and lateral palmar nerves: travel 
downeithersideoftlienexarientkins.At the 
level of the fetlock they give o^ a doraat 
branch and continue as the palmar digital 
nerves. 


Medial and lateral d^ital nerves; pass dis-1 
tally on the palmar aspect of the digit to | 
iimervate the heel region (tf the foot They 
form a triad along with the digital vein and the 
digital artery on each side. These triads are 
arranged vein, artery, nerve (VAN) from dor¬ 
sal to palmar/planlar. 

Dorsal branches of the digital nerves: passes 
distally to innervate the toe region of the foot 

Communicating branch: carries fibers from 
the medial palmar nerve (median nerve fibers) 
to the lateral palmar nerve ( ulnar »id median 
nerve). 

Dorsal branch of the palmar digital nerve 
and the palmar digital nerves: travel to¬ 
gether fw a small segment past the fetlock. 
This is impwtant when trying to block one 
without getting the other. 

Deep branch of tiie lateral palmar nerve or 
deqi branch of the uhuur nerve: arises at the 
carpus from the lateral palmar nave then 
dives deqi and travels in close association to 
ihe metacarpal bones below the suspensory 
U^ment 

Phlmar metacarpal nerves: are extensicms 
of the deq> ulnar nerve. They course distally 
in between the ^iot bones and the cannon 
bone. At the buttons oi die qdints they be¬ 
come siqierficial and ctmtinoe to the fi^ock 
joint 

Medial cutaneous antdiradial nerve: is 
die cutaneous coniinuatian of the musculocu- 
Bmeoos nerw. & extends distally to the fet¬ 
lock. 



Fig. X-51 - Horse - Rt. metacarpus & digit 

(schematic) • dors, view 


Fig. X-52- Horse • Rt. metacarpus & digit 

(schematic) - palm, view 
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NERVES 

MOTOR SENSORY 

Suprascapular 

motor - supraspinatus & infraspinatus mm. 

Subscapular 

motor - subscapular m. 

Pectoral nn. 

motor - pectoral mm. 

Long thoracic 

motor - serratus ventralis m. 

Thoracodorsal 

motor • latissimus dorsi m. 

Lateral thoracic 

motor - cutaneous trunci sensory - skin, ventr. thoracic & abdominal walls 

Musculocutaneous motor - coracobrachlalis. biceps brachii & brachialis mm! 
medial cutaneous antebrachial sensory - med. surface of forearm 

Axillary 

motor ■ true fleaors of shoulder (teres major, teres minor & deltoid mm.) 


sensory - cran. aspect of arm & forearm 


Kadlal 


'faldac anconeus, ten 

ex?ePsor laf utn«^ ' ‘"‘""''"P" extensor, lat. digi 

extensor, lat. ulnar m., oblique carpal extensor & supinator mm.) 


tensor 
digital 


Supf.br. 


sensory - skin - cranlolat. forearm in all species 
& dors, surface of manus in all except horse 


Ulnar 


motor . to some flexor mm. of forearm & mm. of manus 


Caud. cutaneous antebrachial 
Dorsal br. 

Palmar br. 


sensory - caud. surface of forearm 

sensory - lat. side of forefoot 

sensory - with median n., palm, side of forefoot 


Median 

Media! palmar 
Lateral palmar 


motor - to most of flexors of forearm 


iii 1 
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Fig. X-S3 - Ox - Rt. wiuiscic limb 
(schematic) - mcd. view 



t « 



//// • ; V 


•*4 ^ 


Fig 


Fig. X-54 - Ox • Rt. metacarpus 
& digits (schematic) 

- dors, view 


1 . Suprascapular n. 
3. Radiftl n. 

3. Ulsar n. 

4. Median n. 

$. Long thoracic n. 
6. Thoracodorsal n.> 
7s Digital nn. (X^53} 


a. Subfcapularia n. (X«53) 

b. Pectoral q. 

c. Lat. thoracic a, 

d. Loop of muaculocutaneouf 
n. before joiiUag 
median a. 

e. Med. cutaa. antebrachial n. 
(mufci^oeutaocoui b.) 


f. Radial n., Supf. br. 
f. Radial De^ br. 

h. Caud. cutan. antebrachial 
(ulnar n,) 

i. Ulnar n., don. br. (X-S4} 

j. Ulnar n., palm. br. (X-SS) 

k. Ulnar n.^ deep br. 

!. CosuBiudcatinf br. 



X-S5 - Ox • Rt, metacarpus 
& digits (schematic) 

- palm, view 


m. Palm, common digital nn. 

n. Palm, abaxial digital nn. 

o. Palm, axial digits an. 

p. Don. common digital nn. (X-3$) 

q. Don. abaxial digital nn. 

r. Don. axial digit^ nn. 
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NERVES - DOG - ARM 


1. Suprascapular n 


Subscapular n.' 


8. Axillary n. 


7. Musculocutaneous n. 

A. Axillaiy a.& v. 

B. Brachial«. 

C. Subacapular a. 

D. Median a.Se v. 

B. Median cubital v. 

F. Cephalic v. 

G. Deep antebrachial a. 

H. Supf. brachial a. 

a. Caud. cutan. anUbraehial n. 
(ulnar r..) 

b. Med. cutan. antebrachial n. 
(mueculocutaneoue o.) 

e. Supf. radial n., med. br. 
d. Radial n., deep br. (X-58) 

•• Supf. radial a., lat. br. 
t. Ulnar n., palm. br. 

8- GInarn., dora.br. 
h. Supraapinatua m. (X>S6) 

I. BrachiocephaUcua m. 

J. Supf. pectoral m. 

k. Latiaaimua dorai m. 

l. Tenaorfaaclae antebraehU m. 
in. Tricepa brachil m.. lonf head 
n. THcepe brachii m., med. head 
0 . Bicept brachii m.' 

p- Extenaor carpi radlaiia m. 

(|. Pronator terea m. 
r. Supf. digital flexor m. (X-58} 
«. Flexor carpi ulnaria m. 
t. Common digital extensor m. 
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6. Thoracodorsal n. 
5. Long thoracic n. 
2. Radial n. 


4. Median n. 


3. Ulnar n. 


Fig. X-56 - Oog - Rt. shoulder & 

arm - med. view 
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NERVES - HORSE - THORACIC LIMB 
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Fig. X-59 - Horse - Rt. shoulder & arm 
• med. view 


Subscapular n 


1. Suprascapular n 


8. Axillary n. 
2. Radial n. 


7. Musculocutaneous a. 



4. Median n. 


6. Thoracodorsal n. 


3. Ulnar n. 


A. AxiUuy 

B. Brnehifti %. 

D. Median cubital v. 
B. Cephalic 
P.Mc<i.a.AY. 
G.Dlcital %.i£y. 


a. Med. eutan. antebrachial n. 
(muaculocutaneoui a.) 

b. Caud. eutan. antcbra^al n. 
(ulnar n.) (X-dO) 

c. Lat. cutan. antebrachial o. ' 
(radial n.) (X-dl) 

d. RacUal n., deep br. 

e. Ulnar a., don. br 

f. Communicating br. 

g. Med. palmar n. (X^) 


b. Med. palmar digital a. 

i. Lat. palmar n. (X-61} 

j. Lat. palmar digital n. 

k. Subacapular a. (X-SO) 

l. Collateral ulnar v. 

m. Aceeeaory cephalic v. (X-60) 

n. Radial a.dB v. 

o. Med. palmar a.4 v. 

p. Med. digital a.& y. 

q. Deep pectoral m. (X-Sd) 


r. Coraeobrachialis m. 
e. Bleep# iMvhii iil 
t. Exteneor carpi radlalie m. 
tt. Flexor c^rpi radlalie m. 

V. Flexor carpi ulnarie m. 
w. Tricepe bwhii m. 

X. Teneor faaciae antebraehli m. 
y. Latleiimue dorei m. 
a. Teree major m. 
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NERVES - OX - THORACIC lIMB 
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1. ^ial n. (X-62) A. Oph^c v. (X-62) ». Cr»o. cutun. ant«br»chi»l n. J. Deltoid m. (X-62) 

2. SubKapuIer n. (X-63) B. Medien eut»tel y. {axiUery n.) (X-62) k. BrachioeephalicuB m. 

5. ^prsKapular n. C. Antlary t.& v. (X-6S) b. Radial n., eupf. br. 1. Brachialia m. 

4. Thomodonal B. D . Brachial a.i v. e. Med. cutan. antebrachial n. . m. Tricepa brachii m. 

«’ M«4ian a.4c y. (X-64) (muaculoeutaneouf h.) (X-6S) n. Extensor carpi radialit m. 

6. Median n. P. Subicapular a.& v. (X-63) d. Caud. cutan. antebrachial n. b. Supraspinstue m. 

7. Ulnar o. G. Thoracodoraal a.i v. (ulnar n.) (X-64) p. Subicapularia m. (X-6S) 

8. Musculocutaneoue n. H. Collateral ulnar a.& y. e. Supf. br. of palmar br. q. Terea major m. 

9. Difitftl Bn, (X«64) I. lUdiftl v. (x-64) (uln&r n.) (X*6$) r. Corfteobrachl&lu m. 

J. Accessory c«ph^ie v. f. Palm, common digital nn. t, Bicepa brachn m. 

(late & mad.) (X-64) t. Laccrtus fibroaua (X-64) 

g. Palm, abaxial digital nn. u. Flexor carpi radialis m. 

h. Palm, axial digital no. v. Flexor carpi ulnaris m. 

■i, Dora, common 

digital nn. (X-$5) 


nerve supply to the MANUS: differs between 
specie due to difference in the number of digits. In 
carnivores and pig, there is little clinical significance to 
novous distributicm to the dgits. 

HORSE - fainervatioii to the forefotrt: 

Median Do-ve: divides justiNoxima! to thecaipus inK> lateral 

and medial branches. 

» % 

I 

Ulnar narve: bifuicaies into dorsal and paimar n^es ^x)ve 

thecarpis. 

. *• . 


ft ^ 


Thoracic iimb-49$ 



Medial and lateral palmar nerves; descend on either side of 
the digital flexor tendons to become the medial and lateral 
digital nerves. 

• Media! palmar nerve (c): is tf»e direct continuatitxi trf the 
median nerve. 

• Uteial iwimar nerve (h): is formed by the lateral branch of 
the media) and the palmar Ivanch of the olnarnerve. 

•i* 

3. Medial and lato’a! digital nerves (e4); dte direct ctmtinu- 
ation (rf tlK medial and lat^al palmar naves past the levd ctf* 
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CLINICAL 


Nerve blocks: see the 


Ulnar n.,f 


Median & ulnar nn.,h 


Ulnar n.,g 


ft. Med. cut&n. antebrachial n. 
(muaculocutaneout n.) 

b. Med. palmar metacarpal n. 
(ulnar n., deep br.) 

c. Med. palmar n. 

d. Dora. br. 

e. Med. palmar digital n. 

t Ulnar n., dora br. (X-67) 

g. Lat. palmar metacarpal o. 
(ulnar n., deep br.) 

h. Lat. palmar n. 

(median it ulnar nn.) 

i. Lat. palmar digital nn. 

). Med. palmar v. (X-6d) 
k. Suepentory lig. 

i. Med. dlgit^ a.& v. 

m. Coronary venoue plexue 

n. Lat. digital a. (X*67) 


Lig. of orgot 


Digital nn. 


Fig. X-67 - Horse - Forefoot 


Deep branch of the lateral palmar nerve or deep branch of j 
the ulnar nerve: arises at the level of the carpus. It dives deep | 
to the suspensory ligament and branches into lateral and medial ; 
metacarpal nerves. ! 


Lateral and medial metacarpal nerves (b.g): travel along the 
metacarpal bone and em^ge under the buttons of the splints tO; 
reach the fetlock. ^ 


the fetlock. They continue distally with the similarly-named 
arteries abaxial to the sesamoid bones and penetrate the hoof 
to innervate the heel region of the foot. 

Dorsal branches of the digital nerves (o): arise near the 
fetlock and cross the abaxial surface of the proximal palmar 
sesamoid bones with the digital nerves. They then extend 
dorsally and distally to innervate the toe of the foot 

Dorsal branch of the ulnar nerve (0- continues down the 
lateral side of the limb to the fetlock. 
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3. Radial n..a 



Digital BD. 




1. Median n.,b 


Fig. X-68 - Ox - Rt. forefoot 
- dorsomed. view 


A. AccMSory upbdie v. 

(don. eommon t. in) 

B. Medlaa t. 

C. Palm, common difital an. 

D. Palm, axial difital aa. 

E. Palm, abaxial difital aa. 

P. Don. axial distal w. 

a. Snpf. br. (radial n.) 

b. Palmar br. (ulnar n.) (X-dd) 

c. Communleatinf br. to 
ulnar n. (x*dS} 

d. Don. common difital no. (x^M 
a. Don. axial difital on. 

f. Don. abaxial digital no. 
f. Palm, common digital no. 
h. Palm, abaxial digital nn. 

I. Palm axial difital nn. (x-d0) 

J. Common digital 
tendon (X-6S) 

k. Don. br. (ulnar n.) (X>70} 

l. Supf. difiM axtanm tandoa 

m. Da^ distal flaxor tandoa 

n. Intaroaaaoua m. 

e. Bxtaaaorbr. ofk. 

P- l«t«a mataearpal bona 

q. Diat. phalanx 

r. Tandon of accaaaory digit 


OX - inno'vatioa to the Amfoot: 


1. Medin nerve: supplies roost of the palmaraspeaof the foot 
Itdivides above the fetlock into fourpalmar digital Ixanches that 

descend on the f(mir sides of die two digits. 

2. Ulnar wm: has palmar and dorsal branches. The ps l m ar 

branch is joined by the most lateral of the median palmar digital 

nerves. It descends the abaxial surface of the lateral digit 


(abaxial digital nerve IV). The dorsal branch (fc) si^plies the 
dorsal abaxial surface of the lateral digit 


3. Stiperftcial branch of radial nerw: suf^lies most of the 
dorsum of the foot as common digital, «k 1 axial and abaxial 
dwsal digital nerves. 


t'V: 
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NERVES - OX - 


Thoracic limb-Esl 


1. Median n. 


2. Uliiar n.,k 


2. Ulnar n.,b 


I til. 


mi 






Fig. X-69 - Ox - R 
- caud. 



CLINICAL: 

Nerve blocks of the thoracic limb • ox; 

• 1. Superficial radial nerve: paipate the nerve at the mid¬ 
metacarpus and inject anesthetic medial to the common digital 
extensor tendon. 

• II. Median nerve: inject between the interosseous muscle and 
ite ^dpn of the de^ digital flexor tendon. 

• III. I^lniaflxan^ of ulnar nerve: redirect the ne^le used i(a 


the dorsal ulnar nerve and inject between the interosseous 
muscle and deep digital flexor tendon. M 

• IV, Dorsal ulnar nerve: inject area between die metacarpal 
bone and the interosseous muscle. 




Ring block: 


Intravenous technique: use a toumiqii^to raise the IVgeVeui^; i 
(A) of the foot and then iiiject the ah^t^c ageiU ^ 
■anesthetize the lpw» limb in a 


9 



































LUMBOSACRAL PLEXUS 


203-Abdomen-499 




m 






4 V 
t e 


V 


^ Spinal n. 

\ : 

Ventr. br. of spinal n. 


. Spin*} cord 
^ Dor««l iroot 
. Dortid roo( 

I Mpced ramui communicaot 
. Lumbar sympathetic trunk 
Med. br. of dore. br. 

. Lat. br. of dore. br. 

. Lat, br. of ventr. br. 

Med. br. of ventr. hf. 
Coatoabdominal n. (TlS) (X-^72] 
. IHohypocaetnc n. (Ll) 
Ilioinguinal n. (L2) 

I. Epaxia] mm. (X^Tl) 

. Hypaxiai mm. 

. Cutan. trunk mm. 

. Ext. abdominal oblique m. 

. Int. abdominal obliq^ m. 
Tranmreue abdominie m. 
Rectue abdominie m. 

Traneveree faecia 
, Parietal peritoneum 
13th thoracic vertebra 


Fig. X-71 - Ox • Thorax 
■ cross section 


LUMBOSACRAL PLEXUS: the ventral branches of the lum¬ 
bar and sacral nerves. The first three or four lumbar ventral 
bribes and the last thoracic branch supply die ^xlominal wall. 
The lumbosacral plexus to thepel vie limb is fexmed by the ventral 
branches of to S,. Naves to die pdvk cavi^ and the genitalia 
arise from the ventral branches the sacral nerves Qiudendal, 
caudal rectal, perineal anddorsal nerve to the penis). 


abdominal muscles and send 1 tueral and ventral cutaneous branches 
to the skin. 

CostMbdomlnal nerve (TlS) O'): not a part of the lumbosacral 
plexus, but, akmg with the Hrsi couple of lumbar naves, inner¬ 
vates the abdominal wall. 


Abdominal nerves: Thenrsithreeorfoitfventialtumbar branches 
aredistribuied to the abdominal vi^lOliohypc^astric.ilioinguinal, 
genlK^emoral, and lateral cutoieous femc^ naves) altmg with 
the last thcxacic (costoabdcnninal) nerve. These »e important in 
flank surgery in the ox and hor%. These Ixanches travel in a 
caudoventral directiem. They pierce the transverse abdominis 
muscle at the transverse processes and travel caidoventrally 
between it and the internal abdominal <4dique. They $a{^y the 


Iliohypogastric nave (L^ a Ll &2) (k): in animals with six 
hmbai vertriirae (ox and hose), it is famed by the ventral 
branches of L^. In animals with seven lumbar vmebrae (carni¬ 
vores) thoe are ciant^ (L^ and caudal (L^ iliohypo^^ic 
nerves. 

Ilioinguinal nerve (L, or L,) (1): in animats with six lumbar 
votel^ae, formed by L^; with seven lumbar veitelxae, L,. 
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LUMBOSACRAL PLEXUS 


Abdomcn-2&^ 



Lumbar vertebrae 


dors, view 


Fig. X-74 - Ox - Flank 
- lat. view 


Ox - 1st lumbar 
vertebra - cross section 


Vcntr. br 


Spinal n 


1. Inverted "L" block 
S. P&rsyertebral block 
S. Magda block 


Genitofemoral nerve (L3 & 4): divides into a genital branch 
supplying the external genital (vgans and the inguinal region 
(cranial part of the udder in the cow) and a femoral branch 
supplying the skin over the medial thigh. 


Local anesthesia for a flank sufgei^t concerned ^ 

and Lj nerves and can be done in a number of ways: 

1. Inverted "L" block: injections are done in tte abd^tnal 
wall, frcxn the subcutaneous area to the peritoneum, jh 'jhe 
pattern shown. 


CLINICAL • (see Appendbc for more) 

Standing flaiik surgei 7 in theox: opening the paralumbar fossa 
to deal with such {n^lems as "hardware disease", dystocia. 
disidacedabomasmn,etc.Thefirstthreeorfourventrallumbar 
h^es and the last thoracic nerve are anesthetized in flank 3.DistalparaIumbaranalgesiaw|^^dabl^^j|)|^d^|,|Wy: 
surgery of lhe ox and ,horse. the ventral and lateral dpr^ br^chbs Of die 


2. Paravertebral block: blocfe: all branches of 
pwves. ■ s 
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NERVES - PELVIC LIMB 


NERVESW»PLYlottePELVICUI«:coiisim<rfihcveoiral 
Inanches (rf the fourth lambv nerve tt) die second sacral nerve (L 
' (rf the liBiibosacial plexus (caudal cutaneous fiMnonl. 

^ cr^ gluteal, candat gluteal, candd cluntal. obtinator. 

ischiadc. tilMai, common (fibidar} peroneal, and pudeodaO. 


L Pemeral nerve (L^ innervation <rf die exiHiaor muscles of 
tne stifle {(pndriceps fefDoris). It paties tfafot^fa tbe gaoas miu^ 
cles. out the abdoni tnd canty and through die Cetnorel cnal to 

the qoadncqis feimMis muscle. 


2. Sapbeaons nerve: thesuperikial branch of the femotai nerve, 
supplyingcutaneousinnervadoniotbemedialsideartbelimband 

wotof utocrvaticxi to tte ssrtorius muscle. 


3. pMurator nerve <L^: mncrvates most of the medial adduc¬ 
tor musdes of the th^ It extends ftom the lumbosacral tdexis 

mrough the pdvic cavity on the body of tic iUum aiKl obturator 
focvnen to the medial side the th^. 


Umbosacral trank: leaves the pelvis over the ama 

imiatt notch m cmtinue as the ischiatic nerve. It pves three 
branches - cranial gluteal, caudal gluteal and caudal 
femmal imves. 


7. Cranial gluteal nerve: supplies flexors and extensors of the 

hip (tensor ^iaelatae, middle and deep ghaeal modes (also 

the superficial gluteal in some ^lecies]). 

8. Cauda! gluteal nerve: supplies the superficial gluteal muscles 

and the proximal part of the hamstring muscles, thus, the exten¬ 
sors of the hip. 

Caudal cutaneous femoral nerve: siq^plies cutaneous inn^vadmi 
over the caudal aspect of the thigh. 

4. iKbiatk (sciatic) nerve (L.^,-S^: the largest nerve of the 
lumbos^ plexus; supplying the caudal thigh muscles and. by 
Its Ctmuial branches (tibial and comnKNi fibular [peronean), dc 
muscles of the crus and pes. It continues the lumbosacnd truiA 

caudal to the hq) joint, torun distally caudal to the femur and deep 
bicei» femoiM mus^. It supplies the hamsirii* moadS 
and the pelvtc association (internal obturator [excqjt in ruminants 
andjMpj.gemelli aKlquadratusfemoris). It branches mkMhigh 

into tibial and common (Glndar) potneal neraes. 

5. mial nerve: one of the two tenninal branches of tire ischiatic 
nerve. It runs between the two heads of die gastrocnemius muscle 
to reach and aipidy tte cmidal muscles of the eras. It ailits at the 
jwlofthcpoimofthehocktntomedtalandlateralplantgnervts. 

The plantar nerves continue down die plants aqiect <rfthe pes 
mainly spying sensatton. 

Cmidal cutaneous sural nerve: cutaneens braicb the tibial 
nerve arising above the stifle. 

d.C<Hnm(m peroneal (fibular*) nerve; the other terminal branch 

of the iscblttic nerve, coursing around the lateral side (rf* the crus 


437-PeIvic limb-501 

(over fAula). It stqifilies the cianiolateial muscles <rf the crus 

(deep peroneal branch) and the skin of the ciaiiolareral crus and 

dorsd foot (superfidd pwravfll branch). 

Deep penineal (fibubi*) nerve (n. perooeus pnAuiAis): su^ilies 

inot»inncrvaiion to the crmidateral muscles of the leg. It travels 
twthtbccranial dbial artery between tbecxiensormnsdes and the 

td»a 

Stip»ficial|Mroncai (fibolar) aeiv^ 

Jvida on dre dorsal strisce of dre pes into the dored cofiiniOT 

digitd nerves. 



Cu^aL 




ity Atttid dte iqifle 


n^jstotlre 


nousMfve). 


results in inabiUty iinilirkm^ 

roon in foaUng t-:' ’ 

“Dowiw cow": a postyahuiii cow that ni 
This iHidrome, having msftyeiiolqgie^:^ 
iiywy to dip p^yic pari of the bbtoim 
duriddpattantkiri. TheaiM canitotadtt# 

^bM.ttW/iiecbvcf. '^ 


Com^ fUiiiar* 


• Fhiuhr nerve oiay be osed inswad of percmeal lo avoid coafiBion 

wiih the perir^ heanches of the tXKfcndal nerve of die pe^i8. It abo 
he}psdisiingttuhUfromtfaetifaiibecauseitpane$overihefibiiIa(lateral ,?• 

ride of lanb. Tlik optknt is allowed by the N. A. V. %.; 
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PELVIC imB 


PcWic limb-50i 


NERVES - HORS 


Fig. X-76 •- Horse - Lt. pelvic limb (schematic) 

- med. view 

8- Caud. gluteal n. 7. Cran. gluteal n. 


1. Femoral d. 


2. Saphenous n, 


S. Tibial n. 


6. CofiimoD fibular Q 


n-'. 





3. Obturator n. 


5. Tibial n. 


6 , fibular n. 



n 


7. Digital no. 


N 


■m 


Fig. X-78 - Horse ■ Lt. pe 
• plant, view 


Fig. X-77 - Horse - Lt. pes 
- dors, view 


7. Digital no. 


m f 


ft. Cftud. cu(ftii. ffttnofftl n. 
b. Lftt. cutftn. femofftl n. 

€. Cftud. cutftn. ftUTftl n. 

(tibiftl D.) 
d. Supf. fibular n. 
ft. Deep fibulftr n. 
f. Lat. don. metaiftnal n. 

(br. of deep fibulftr ii.)PC«77) 
f. Lftt. plant, mfttfttanftl d* 

(br. of deep fibulftr &.) 


h. Lftt. piftntftr n. (X*78) 
{tibial n.)(X-7e) 

i. Med. plftDtar n. 

(tibiftl n.) 

j. ComnainicfttlDg br. 

k. Lftt. plant, distal n. 

l. Med. idant. digital n. 

m. Don. bn. 

A. Dftftp br. lit. plantar n. 
o. Plantar metataraid nn. 
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NERVES - DOG - PELVIC LIMB 


1. Femoral a. 


2, Sapheoous a. 


6. Common fibular n. 


Fig. X-7^ - Dog • Lt. pelvic limb 

(schematic) • lat. view 


DOG • NERVES of the LEG and PES: 


Superncial peroneal (fibular) nerve: supplies motor 
innervation to the peroneus brevis and lateral digital 
extensm^, and then continues as a sensory nerve. It 

divides (HI the dorsal surface of die paw into the dmsal 

common digital nerves. 


* DdiuI counnao di(Bat neim n. m, shI IV; exuod dutdly 
baweea die tneuuml booei to be joined by die donal raeuianal 


nemi. 


Deep fibular (peroneal) nerve: supplies motor inner¬ 
vation to the ctaniolateial muscles of the 1^. It passes 
between dte muscles to reach die dbta and travel dis- 
tally with thecrenialtibial artery. At the tarsus itdivides 
into medial and lateral branches th^ emtinoe as the 
(kHsal metatarsal nerves R, m, mid IV. 


' Doiul praperdighid nerves n, m and tV: fonnedbyibejoiin« of 

the dorsal common digital nerves and the dotsa! metaiaisal ^eital 
nerves at the level of the metaUrsophalangeal joinu. Ibete famdi 
into mial mi «btx]ft2 di^iul ncrvei. 


Pelvic limb-S03 


7. Cran. gluteal 


4. Ifchiatie a. 


8. Caud. gluteal 


3. Obturator a. 


5. Tlbial n. 
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NERVES - DOG - PELVIC LIMB 


PcJvic limb-504 


0 


6. Common fibnlnr n. 


5. TIbinI n. 


Common fibnlnr n. 


vl 


Fig. X-80 - Dog - Lt. pes (schematic) 

■ dors, view 


7. Digital nn.,g 


7. Digital nn. 


Fig. X-81 - Dog - Lt. pes (schematic) 

- plant, view 


». Cutd. «ukui. fuaenl a. 

b. Lai. eutaa. foaoral a. 

c. Lai. eataa. aufal a. 

d. Caud. eukaa. lural a. 


a. 8 upf. fUwIar a. 
f. Da^ fibular a. 

f. Den. comawo dii^tal na. (X-SQ) 

b. Don. BMiatanal aa. 


I . Med. ^aatar a. (tibial a.) pC- 81 } 

J. Lai. plaatar a. (iibial a.) 
k. naaiar digital an. 

L Plaatar aMtatareal aa. 


•Axi^ and abaxial proper digial nerves n. inland IV: laminal 
pranchesofthedorsalpn^digitainervestotbecaneffiond- 

mg sides of the digits. 

Axis: passes between the third ^ fourth digits. 

Tibial nerve: stq^plies aU die muscles of the caudal and 
®«isoiy to tte plantar a^ of the pes. Just proxiniai to the 
; wocroraljoim dm tibial nerve divides into 
i planim nerves. 


• Medkl ptaaar aene: dia andkr hoacn of die A a that bmdiet »Iben the 

pbetM-eoBMDeadigiialiKfvei ILIUmdlV. 


;Lei^plwaraene:Iiiinanddeepnlh«tl*iiiedjiJidMttariieive.h* 
mlo piaaw meiatand nenei LIL m and IV which j«n die pointer cenunon 

• Axial and abaxial proper digital nerves: arise from the joined 
ctnunon and metatarsal digital nerves and extendon the plantar 
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NERVES - PELVIC LIMB 


Pelvic Umb-505 


NBIiVES 


MOTOR 


SENSORY 


Lateral eutaneoue 
femoral 


motor peoaj major m. 


i«nK>ry - .kin of cmuon»ed. thigh & erwi. itifl* 


Perioral (L4-e) 
SapheDOUe 


motor - exteaaore of .tiHe (quadrieepe femorts) ie iliopeoi 


mm. 


motor - eartoriua m. 


•eneoiy - med. aepMt of limb from stifle to 
motatanur 



Obturator (L4»6) 


Cranial ^uUal 


Caudal gluteal 


Caudal eutaoeoui femoral 


Caudal clunial on. 


(«*• obturator, peetineus, adductor it gracilis mm ) 
{mt. obturator m* in pig dt ruminante) ^ * 

^ _ > 

motor - extei^rs t floors of hip {supf., middle it deep gluteal mm.. * 
tensor fascia lata m.) (some speciei - aupf. ^uteal m.) 

motor - extensors of hip (supf. gluteal, bicepe femorls It semitendinoeus mm. 


MQsory • eaud. aspect of thigh 


•ensofy - skin of caudomed. caudolat. face of 
thigh 



Ischiatic 


Common fibular 
(peroneal) 


motor • deep gluteal, int. obturator, gemelli mm. 
motor • bicepe femoris m. 


Lateral cutaneous sural 

Superficlid 

fibular 

Deep flbular 


Tibial 


motor - lat.-digital extenaor m. 


•ensory • skin on lat. aspect of leg 

sensory - skin on dors, aspect of crus ^ pes (horse 
Just to fetlock) 


motor - donolat. flexors of hock L extensors of si 

digits (cranial tibia), third ftbular, long digital 
extansor, lat. digital extensor & short digital extensor mm.) 

motpr f bamstriog mm. (biceps femoris, semitendinoeus 
« •emlmembranosus) to extensors of hock U flexors of 
digits (gastrocnemius, popliteal, supf. digita] flexor 
« deep digital flexor mm.) 


sensory - structures of foot 


Caudal cutaneous sural 


Medial plantar 
Digital nn. 
Lateral plantar 
Digital nn. 


Caudal rectal 


i 


motor • inUrotnu* m. 


motor - eoccygeui, levator ani, aset. anal 
■pbincter mm. 


•wwory - to akin of caud. aspect of log (crus). 
Mttsorr - *10 on medioplant. face of metatarsus 
sensory - med. digits or med. side of horse’s digit 
sensory - skin of lateropiant. surface of metatarsus 
sensory - lat. digits (home, lat. side of digit) 

sensory - ischiorectal fwa (not carnivores) 



Cranial clunial 


Middle clunial 


sensory - skin of craniolat. hip It lat. thigh. 


sensory - skin of dorsolat. hip St thigh. 


504 







NERVES ~ DOG - PELVIC LIMB 




Pelvic !imb-507 


Obturator 

- \ 


1. Femoral n. 


r 


Fig. X-85 - Dog - Rt. hip & thigh 

• mcd. view 


A. Aorta 

B. Caud. vena cava 

C. Ext. iliac a. 

D. Femoral a.^ V. 

E. Int. iliac a. 

F. Int. pudendal.a. 

G. Urogenital a. 

H. Pudendoepigastric inink ' • 

I. Saphenoufl a. 

J. Med. eaphenoue v. 

K. Caud. femoral a.& v. (X-87) 

L. Lat. eaphenoue v. 

M. Median eacral a. (X-85) 

N. Deep femoral a.& v. 



2. Saphenous n 


a. Caud. eutan. sura] o. 
(tibial n.) (X-87) 

b. Lat. eutan. sural n. 
(isehiatic n.) 

c. Deep fibular n. 

d. Supf. fibular n. 

e. Lat. plantar n. (X-86) 

f. Med. plantar Q. 

g. Plant, common 
digital nn. (X-87} 

h. Dors, common digital n 

i. Sartorlus m. (X-85) 

j. Vastus medi^is m. 


k. Pectineus m. 

l. Adductor m. 

m. Gracilis m. 

n. Semitendinosus m. 

o. Gastrocnemius m. 

p. Deep digital flexor m. (X-86) ^ 

q. Long fibular m. (X-87) 

r. Long digital extensor m. (X-86) 

s. Levator ani m. 

t. Coccygeus m. 

u. Sacrum 


n. 


































Pelvic limb-510 




¥?'#f-™“ • 


Common fibula? n«,g 



Tibial n^f 


A. Cran. tibial a. (X^ao) 

B. Graat matatarsal a. 

C. Lat. plantar a.^ v. 

D. Lat. plant, diptai a.& v. 

a. Caud. cutan. femoral n. (X-88) 

b. Muscular bn. 

c. Caud. cutan. aural n. 

(tibiat n.) 

d. Deep Hbular d. 

e. Supf. nbular d. 

f. Lat. plantV n. {X*89) 

g. Lat. dora. metatarsal n. 

(deep br. of Obular n.) 

h. Lat. plant, distal n. 

(tibiai n.) 

i. Communicating br. 

j. Gaatrocnemiua m. 

k. Long digital extenaor m. 


?i X 89 - Horse - Lt. pelvic limb 

- lat. view 


NERVES - HORSE - THIGH 


Pelvic limb'Sll 


4. Ischiatic n. 









Pelvic !imb-5i2 



^ Jo tr 







Tibial n 


A. Aorta 

B. Caud. vena cava 

C. Ext. iliac a. 

D. Deep femoral a. 

E. Pudendoepigaetrie trunk 

G. Femora] a. 

H. Int. iliac a. 

I. Obturator a. 

3. Int. pudenda] a. 

K. Genital a. 

L. Median sura] a. 

M. Umbilical a. 

N. Saphenous a. (X«9I) 

O. Cran. br. of med. 
saphenous v. 

P. Dors, common digital v. II 

Q. Med. digital a.dc v. 


Common fibuUr ii*»h 


Tibial n.J 


a. Lat. cutan. femoral n. (X'^dO) 

b. Genitofemoral n. 
e. Caud. gluteal n. 

d. Pudendal n. 

e. Caud. cutan. femoral n. 

f. Br. of obturator n. 

g. Med. plantar a. (tibial d.) (X*9i) 

h. Med. dors, metatarsal n. 

(deep fibular n.) 

1 . Communicating br. 

j. Med. plant, digital n. 

(tibial n.) 

k. Sartorius m., cut 

l. Vastus medialis m. 

m. Gracilis m.j cut 

n. Gastrocnemius m.. 


Fig. X-91 - Horse • Lt. leg 
- lat. view 
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Fig. X-92 - Ox - Lt h 
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NERVES - OX - PEiViC UMB 


Pelvic iimb-SH 


Fig. X-90 - Ox - Lt. leg 
- lat. view 


Fig. X-93 - Ox “ Lt. leg 

“ lat. view 



1. Sciatic n. 

3. Cran. gluteal n. 

S. Caud gluteal n. 

4. Tiblai n. 

5. Common flbular n. 

6. Digital nn. (X-93) 

A. Cran. gluteal a.4e v. 

B. Gaud, gluteal a.4E v. 

C. Med. circumflex a.4{ v. (X-9S) 

D. Caud. femoral a.4e v. (X-92) 
B. Dat. saphenous v. 

F. Lat. plantar a. (X-9S) 

G. Dors, pedal v. 

(continuation of E.) 


a. 

b. 

t. 

d. 

e. 

t 

g. 

h. 

i. 

j. 

k. 

l . 
m 

n. 

o. 
P- 
9* 

r. 

s. 

t. 

u. 


Caud. clunial n. 

Caud. cutan. femoral n. 

Muscular brt. 

Caud. cutan. sural n. 

Lat. cutan. sural n. 

(common flbular n.)(X-93) 

Supf. flbular n. 

Dors, common digital n. 

Dors, axial digital n. 

Dora. abaxiaJ digital n. 

Lat. plantar (tibial) n. 

Plant, common distal nn. 

Plant, abaxial digital an. 

. Greater trochanter of humerus (X-93) 
Third flbular m. (X.93) 

I<ong flbular m. 

Lat. digital extensor m. 

Isehiatic In. (X-92) 

Popliteal In. 

Broad sacrotuberous llg. 

Greater bchiatic foramen 
Leaser bchiatic foramen 
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NERVES - OX - PELVIC LIMB 


Pelvic limb-515 



Ox - Rt. thigh 
- mcd. view 


1. Scifttien. 

2. ObturUcr n. 

5. P«moral a. 

4. Saphanoui n. 

5. Common fibular n. (X*9S) 
e.Tibiala. 

7. Digital an. 


A. Aorta 

B. Caud. votia cava 

C. Ext. iliac a. 

D. PudendoepigMtric trunk 
B. Femoral a.4t v. 

F. Med. taphenous v. 

G. Saphenous a. 

H. Median sacral a. * 

I. Int. iliac a. 

J. Genital a. 

K. Int. pudendal a. 

L. Med. plant, a. 

(supf. br.) (X-d5) 

M. Dora, p^al a. (X-96) 

N. Digital a. (X-d6) 


a. Prox. cutan. br. s. Deep ftbular n. 

of pudendal n. o. Supf. fibular n. 

b. Diet, cutan. br. p. R^tus femoris m. 

of pudendal n. q. Vastua medialla m. 

c. Deep perineal n. r. Gastrocnemius m. 

d. Supf. perineal n. a. Third fibular m. 

e. Caud. rectal n. t. Long digital extensor m. 

f. Lat. cutan. femoral n. 

g. Genitofemoral n. 

h. Med. plantar (tiblal) n. (X*96} 
t. Lat. plantar (tibial) n. 

j. Plant, common digits im. 

k. Plant, abaxial digital nn. 

l. Dora, common digital n. 

m. Dore. axial digital n. 


514 








NERVES - HORSE - HINDFOOT 


Pelvic Umb-517 



NERVE SUPPLY TO THE PES: proximal to the tarsus, the 
Ubial nerve divides into lateral and medial plantar nerves. These 
nerves descend the pes on either side of the flexor tendons. In tie 
horse, they conUnue on either side of (he digit as the medial and 
lateral distal nerves. In the dmnestic q)ecies with more than tme 
digit, the lateral and medial plantar nerves divide into digital 
nerves to supply the plantar sides of each digit. This distribution 
is simitar to the mediai and palmar branches of the median nerve 
of the forelimb. The superficial fibular and s 24 )henous nerve also 
supply parts of the pes. 

HORSE: has similar i«rves in similar places of the fbrelimb. 
The plantar and metatarsal nerves correqxKid to the palmv 
and metacarpal nerves. The deep branch of the lateral plantar 


correspemds to the deep branch of the loeral palmar (deq> 
i^aneb of the ulnar). Hie plantar digital n^es correqxMid to 

the palmar digital nerves their dcRsal branches. The caudal 

cutaneous sural and the sqrfienous nerve correspond to the 
median cutaneous antebrachial and dorsal teuich of ulnar 
nerves reflectively. 

Medial and lateral dorsal metatarsal nerves, branches of 
the deep peroneal nerve have no munteipart in the thc^ic 
limb. Theypassbetweenthedmsalsurfacesofthesplintbones 
and cannon bone to the fetlock and hoof. The superficial 
peroneal may send branches down to the fetlock. (For nerve 
blocks see Appendix, pg. 584-591) 
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NERVES - HORSE - H(NDFOOT 


Pelvic !iinb-51? 



Fig. X*98 - Horse • Rt hiodfoot - lat. view 


A. Don. conunoD di^iUI v. Q 
(oMd. ftaph«noui ▼.} 

B. Mad. plaAtar a. 

C. Mad. idaat. digital a.A v. 

D. Oorooary vaaoua plesnji 
B. Dora, malatanal a.^-98) 
F. l«ai. pluitarv. 

6. Mad. plant, distal a.A v. 


a. Mad. dora. metatanal n. 
(daap Obular a.) (X-d7) 

b. Mad. plantar n. (tibial n.) 
€• Mad. plant, matatarsal n. 

(daep br. of lat. plantar 
a.» tibial n.) 

d. Mad. plantar diptal n. 
a. Doraal br. 


^ f. Supf. peroneal n.(X«^98) 

g. Lat. dora. matataraal 
(deep fibular) q. 

h. Lat. plant, metataraa! n. 
(deep hr. of tat. plant, 
o., tibial n.) 

i. Lat. plantar a. (tibial n.) 

j. Lat. plant, diptal ti. 


k. Communicating 
brandi 

l. Supf. digital 
flexor m. 

m. Suspenaoiy tig. 

n. Lig. of ergot 



517 


NERVES - OX - HtNDFOOT 


Pelvic limb-519 


S«pf. fibular n. 


Common fibular n.,a 







Tibial n.,d 




Fig. X-99 - Ox - Lt. hindfoot 
- dorsolat. view 


Digital nn« 


NERVE BLOCKS - OX 


h Superficial peroneal nerve: inject on either side of the 
dorsal branch of the lateral s^henous vein at mid-metatarsus. 
The de^ peroneal is blocked: through the same site by going 
deep to the extensor tendons. 


n, IIL Medial and lateral plantar nerve: inject next to die 
Qexor tendms on both sides. 


A. Lti. itph^nout v. (cran. 
br.) (dort. p«d&l v.) 

B. Lat. plantar a. (aupf. br.) 

C. Mad. plantar a. (»upf, br.) (X-100) 

D. Plant, canimon distal a. 

E* Plant, abaxial digital a. 

P. Plant, axial digital a. 


a. Dora, common digital nn.(X*Wl 

b. Dora, axial digital nn. ' 

e. Dora, abaxial diiitai nn. 

d. Lat. plantar n. 

r ^'mmon digital nn. 

'• abaxial digital nn. 

g. Plant, axial digital nn.(X-lOO) 


b. Med. plantar n. (X-100) 
I. Tendon of long digitid 
extenaor m.(X-101) 

j. Interoaaeoua m.(X«99) 

k. Suapenaory W. of j. 

l. Tendon of tupf. digital 
flexor m. 


m. Tendon of deep digital 
flexor m. 

n. Acceaaory digit 

o. DIatai phalanx 


I'^IV • Distal nerve blocks 
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NERVES - PELVIS 


431-Pelvis-521 


1. Pudendal n. 


3. Caud. rectal o. 


2. Pelvic n. 


Fig. X-102 - Cow - Pelvis 
- lat. view 



a. Prox. cuiftB. br. of pudendal n. 

b. DM. cutftn. br. of pudendal o. 
e. Deep perineal a. 

d. Dors. n. of clitoris (perns) 

e. Sr.crum 

f. Ai;us 


g. Labia 


Fig. X-103 - Horse - Sacral plexus - lat. view 


1. PUDENDAL NERVE: sui^lies the internal and external 
genitalia, rectum and perineal area. Arising from the ventral 
branches of Uie sacral nerves, it travels obliquely through the 
pelvic cavity. Its main branches are the superficial tmd de^ 
perineal nerves and the dorsal nerve of the penis. 

2. PELVIC NERVES: die parasympathetic (ANS) nerve supply 
to the pelvic area. 


3. CAUDAL RECTAL NERVES: nwve supply to the anus 




clinical 


Piiden^^^^P^^ 

nerves recti^lUlljlsi 
ligament- 

anesthetize theidiiidU' 






Ben«t. ■' 


Caudal rectal n^ves: can.be damag^ diir^ ank sac re¬ 
move! '’^Silting in paresis or par^y^s ic^liltt: 
st^i^rter muscle. 


t 
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PUDENDAL NERVE - ANESTHESIA - OX 


Pelvis-End 


X-105 - Ox - Needic placement 
(schematic) - dors, view 



Fig. X-I04 - Ox - Needle placement 
(schematic) - lat. view 


1. PuQ6n^&l n. (S2-4) 

2. P«lvic n. 

S. Prox. cutan. br. of 1 (ct<t) 

4. Dist. cutan. br. of I (cut) 

5. Deep perinoal n. 

6. Supf. perinea) n. 

7. Dora. n. of penU 

8. Scrota) br. 

9. Caud. rectal n. (dl-6) 

10. Aorta 

11. Ext. Diac a. (cut) 

12. Int. iliac a. 

IS. !nt. pudendal a. (on 
med. aspect of broad 
•acrotuberal li^.) 

A. Needle in deepest part 
of ischiorectal fossa 

B. Gloved hand in rectum 


The int. pudendal a. is 
palpated rectally an inch 
in front of the cran. dors, 
end of the lesser ischiatic 
foramen. The pudendal n. is 
dors, to this point. 

a. Broad sacrotuberal li^. 

b. Lesser ischiatic foramen 

e. Rectum (opened dorsal ly) 

d. Penis 

e. Sacrum 

f. First caud. vertebra 

g. Ischium 

h. Pubic symphysis 

i. Coceyfeus m. 

j. Levator am m. 

k. Intrapelvic part of 
ext. obturator m. 


Fig. X-iOu - Ox - Needic placement 

(sciicn: 2 *ic) - med. view 
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AUTONOMIC NERVOUS SYSTEM 


AUTONOMIC (aw’-ioh-NOM-ik) NERVOUS SYSTEM 
(ANS): diat portion of the nCTvous syston opaating involuntarily 
or automatically U) keq) the animal's body stable. V/iihout 
conscious effwi, it regulates smooth muscle. cfl'rJLic muscle and 
glands (visceral strucnires) in the mairtcjiance of normal internal 
st^ility (homeostasis) of organism, and. when needed, d ea l s 
wiihemagency si^uourms. It regulates heart rate, intestinal motility, 
body lernperauire and blood pressure, among other viswral 
^uvities. The ANS, although said to be involuntary, is still 
controlled by higher centers in the brain, such as the cerebral 
catex. h^Tmthalamus and medulla c*longata. These centCTS 
interconnect and connect directly to the two divisions of the ANS. 


4, Pe^tiaagliopic Bcursii: also an ANS motor (efferent) neuron 
whose fibw extwids from a ganglion to the visceral structure 
(viscwal effector) innervated. 


The motor (efferent) outflow of the sympathetic division comes 
from tije thoracolurabarsegmentsof the spinal cwd. PregangUonic 
motor (efferent) cell bodies are located in the lateral gray column 
(a) of the ^inal cwd. The motor fibers leave the spinal cord by the 
ventral r^ (D), pass through the ^inal nerves and the white 
communicating branch (E) to reach the ganglia of the sympathetic 
trunk (G). In the ganglion the fib«- has three possible pathways: 


TWO DIVISIONS of the ANS: the ANS is divided into two 
divisions, the sympathetic and parasympathetic. The visceral 
structures (smooth muscle, cardiac muscle and glands) usually 
haw a dual innervation (sympathetic and parasympathetic). The 
.action of the two divisions usually have opposite effects, as in the 
heart where theparasympathetic slows therate and the sympathetic 
•jpeeds it up. This allows a finer control of such activities. 

Reflexarcs: Auumomic functionsare mainly coitrolled by reflex 
arcs. Sensory (visceral afferent) fibers enter the spinal coid or 
brain stem via spinal or cranial nerves. These fibers cany s«isory 
impulses from smooth muscle, cardiac muscle and glands (visceral 
effecuxsstructure$),as well as from specialized visceral receptors 
throughout the body. In the spinal cord or brain stem, they synapse 
with ANS motor neurons whose fibers (viscera! efferent fibere) 
innervate the visceral structure (smooth or cardiac muscles or 
glands). In the somatic ner vous system (dealing with voluntary 
skeletal muscles), there is usually only one motor (efferent) 
neuron; the autonomic ne rvous system has two. The first is the 
preganglionic motor neuron whose fiber leaves the spinal cord or 
brain stem to synapse with a postganglionic efferent neuron in 
ganglia. The postganglionic motor fiber innervates the visceral 
structure. 

Ganglion (pl.=gangna): collection of nerve cell bodies outside 
the central nervous system. 

1. Visceral [effector] structures; the smooth muscle, cardiac 
muscle, and glands being controlled by the ANS. 

2. ANS sensory (afferent) neurons; carry stimuli from a visceral 

effector or other receptor to the spinal cord via the dorsal root of 
the spinal nerve or to the brainstem via cranial nerves. ANS 
sensory (afferent) cell bodies are located in the root ganglia 

of spinal nerves or ganglia of the cranial nerves, located outside 
Uic brain. 


l. Synapse with postganglionic neurons in the sympathetic trunk 

ganglion. Postganglionic fibers then return to the spinal nerves by 
the communicating branch to be distributed to the periphery. 

n. Ascend or descend within the sympathetic trunk to other 
ganglia where they will have the same three choices. 

m. P^throughihegangliontoaperipherally located colla te ral 

ganglion to synapse on postganglionic neurons (e.g.. splanchnic 
nerves [IJ)(4). 

Ventral and dorsal branches of the spinal nerves: (not roots) carry 
visceral and somatic sensory (afferent) fibers. 

A. Spinal nerve: the nerve carrying both somatic and autonomic 
sensory and motor fibers between the periphery and the spinal 
cord. These fibers include visceral sensory (afferent) fibers towards 
the spinal cord, and visceral motor (efferent) fibers back to 
effector organs. 

B. Dursai root: carries somatic and visceral sensory (afferent) 
fibers entering the spinal cord. 

C. Dorsal root ganglion; the location of cell bodies of sensory 
neurons. 

D. Lateral gray column: area where the preganglionic nerve 
cells are located. 

E. Ventral root: carries somatic and visceral motor fibers leaving 
the spinal cord. 

P-G. Communicating branches*: connect the spinal nerves 
with the sympathetic trunk. 

G. Sympathetic trunk: the series of connected ganglia (H) lying 


.<lNS motor (efferent) neurons: carry motor imoulses to a 

V!Sceraleffectorbytwomoior(cffercnt)neuro!is. This is different 

from the somatic system, where reflex arcs have only one motor 
(efferent) neuron. 

3.P»egangllonic(pree’-gang-lee-ON-ik)neuron;anANSmoior 

neuron whose fiber extends from the CNS to synapse in an 
autonomic (motor) ganglion with a postganglionic neuron. 


• TTiere #re two types of communicating brandies, white and gray, which aie 
indistinct from each cither in most domestic animals. Thoracic and cranial lumbar 
nerves have both white and gray communicating branches. The other spinal 
nerves only have gray branches. White communicating branches are formed by 
myelinated Ereganglionic fibers, conneaing thoracic and lumbar spinal nerves 
with the ganglia of the sympathetic trunk. The myelin of the fibers gives the 
branch its white color. Gray communicating branches connect the sympathetic 
trunk to all s^nat rwrves. They carry unmyelinated (thus, a gray color) 
Qosiganglionlc fibers from the chain ganglion to the spinal nerves to innervate 
vessels and skin 


ANS - SYMPATHETIC DIVISIONS 
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C( 



A. Spinal n. F. Gray communicating br. 

B. Donal root G. Sympathetic trunk 

C. Donal root ganglion H. Trunk ganglion 

D. Ventral root I. Splanchnic n. 

E. White communicating br. a. Lat. gray column 


Fig. X>107 - Sympathetic supply (schematic) 


00 eidier side of the venelM^ column. It extends from the base of 
the skull to the sacral r^on of the vertebral column. The ganglion 
only receive preganglionic fibers from the sympathetic 
(thoracolumbar) division of the ANS. Preganglionic fibers that 
pass through the sympathetic trunk form the splanchnic nerves (I) 
that pass to collateral ganglia around the unpaired branches of the 
i! acma. 


I 









ANS - SYMPATHETIC DIVISION 

SYMPATHETIC DIVISION {^MKacoIumbar {thoh-ra-laA- 
LUM-bar] division) of the ANS: an energy-expending systan 
that countobalances the parasympathetic system to maint ain 
homeostasis when the body is at resL In an emergwicy, this 

divisiOTowfridesiheotherandspends the body’senergy reserves. 

Its activation dilates the pupils, increases the heart rate, opens the 
lung’s airways, decreases gut motility, dilates the blood vessels in 
the skeletal muscles, increases glucose in the blood, and erects 
hair on the back. All these prepare the animal for “fight cH-fli^t”. 

THORACOLUMBAR OUTFLOW; TTie motor (efferent) 
outflow of the sympathetic division cmnes from the thoracolumbar 
segments of the spinal cord. 

1. Sympathetic trunk: the series of connected ganglia lying on 
either side of the vertebral column. It extends from die base of the 
skull to the sacra! region of the vertebral column. Tbegangliaonly 

receivepreganglkmicfibersfromthesympaiheiic(thoracolumbar) 

division of the ANS. 

2. Trunk ganglia (GANG-lec-a): the ganglia located in the 
thoracolumbar region of the sympathetic trunk. They areconnccted 
by EESganglionic fibers passing between the ganglia, thus forming 
the sympathetic trunk. Eaaganglionic fibers arising from these 
ganglia innervate the heart, bronchi, lungs and abdominal organs. 

3. Cervicothoracic (stellate) ganglion: the largest autonomic 

ganglirm in the body. It is located near the vertebral column 

medial to the first rib. Eisganglionic fibers reaching this ganglion 

can synapse on pjsiganglionic nerves to the heart and neck (blood 

vessels, sweat glands, etc.) or pass through it. If they pass through. 

they cart synapse in the middle cervical ganglion or continue up 

the cervical part of the sympathetic trunk to syn^se in the cranial 
cervical ganglion. 

4. Vertebral nerve: postganglionic fibers arising from the 
cervicothoracic ganglion. It travels up the neck through the 
transverse canal and sends fibers (gray communicating branches) 
to the cervical spinal nerves to supply vessels and skin glands. 

5. Ansa subclavia: two cord-like structures that connect the 
cervicothoracic ganglion and the middle cervical ganglion. They 
pass around the subclavian artery and are made of preganglionic 
fibers. 

6. Middle cervical ganglion: a group of sympatiteiic 
postganglionic cell bodies located at the thoracic inlet. 

7.Syrapathetictrunk(cervicaIportion):thepregaEiglionic fibers 

passing from the middle cervical ganglion up the neck to synapse 

m the cranial cervical ganglion, These fibers travels with the 
vagus nerve. 

8. Vagosympathetic trunk: the combined vagus and sympathetic 
ijunk in the neck. These are fused together. Fibers of the vagus 
pass down the uunk while sympsAstic fibei-s pass up the trunk. 
The vagus leaves the sympathetic t.-nk at the thor«:ic inlet 
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9. Cranial cervical ganglion; the terminal ^of the sympathetic 
trunk near the base of the daill. It receives sssganglioaic ®>ers 
from the sympathetic thoracolumbar outflow and transmits 
fiOSlganglionic fibers to the head. These fibers pass through the 
middle ear. 

10. Splanchnic (SPLANK-nik) nerves: the fneganglkmic fibers 
passing through the sympathetic trunk without synq)sing. They 
leave the sympathetic trunk at the caudal thoracic and the lumbar 
regions to pass to collateral ganglia. TTiey synapse in these 
ganglia with postganglionic neurons that inn^ate the abdtminal 
and pelvic viscera. 

11. Collateral ganglia (prevertebral): the large ganglia located 
away from the vertebral column around the unpaired branches of 
the aorta (celiomesenteric ganglion and caudal mesenteric 
ganglion). Collateral ganglia receive preganglionic fibers that 
pass through the sympathetic trunk without synapsing, and send 
postganglionic fibers to the viscera along vessels arising from the 
unpaired branches of the aoita. 

12. Hypogastric nerve: thesympathetic innervati<m to the pelvic 
region. Postganglionic fibers extend from the caudal mesenteric 
collateral ganglion in the mesocokm to the pelvic plexus on the 
sides of the rectum. 


I ^ ^ 



CLINICAL 


Horner’s syndrome: a group Of sighs due to id^ bf 
sympathetic innervation to the head. Ttte problciri cot be: 
anywhere from the hypothalamus down to 

craniai thoracic limb segmenB to the cwbit.:(tobraciC 

avulsion, abscesses in neck, middle car infectitsts, 
abscesses etc.) Signs of Hcraer's syndrome: 

• Retraction of the eyebaU (enophtiialmos) 

• Ehwping of tiis upper eyelid ptosis) 

• Prtnnvtion of the third eyelid 

»CcnsiriciioR of die pupil (miGSirt) 




AIMS - SYMPATHETIC DIVISSOIM 
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Craoiai cervical ganglion 


Splanchnic n. 


Hypogastric n. 



Fig. X'108 - Ox - Sympathetic division (schematic) 


a. Brain 

b. Otic fugiioo 

c. Vertebral n, 

d. Carditc fan^lioo 

e. Crea. nweenterie fiogllon 
f* Celiee f 

f. Cnud. meMQteric gang Hon 
fa. IntenMeenteric plexus 



ANS - PARASYMPATHETHIC DIVISION 

PARASYMPATHETIC DIVISION (craniosacral division) of eithe: 
the ANS; the energy-conserving system. It is mainly concerned hypo 
with homeostasis (“day-to^y living”). It slows the heart rate and and p 
increases the motility of the GI tract so food can be abswbed and urete 
utilized or stored. It also brings the body back to rest after an 
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either side of dte rectom. Tlte pdvic plexus also receives the 
hypogasmc (sympathetic) nerves. Postganglionic sympathetic 
and parasympathetic fibws extend to the terminal colon, rectum, 
uretos, urinary baddo* and r^aoduedve r^gans. 


emergency sympathetic stimulus is over. 

CRANIOSACRAL OUTFLOW: the parasympathetic division 
has its outflow through certain oanial and sawal nerves. Thus, it 
has a "pair a" outflows. 

Terminal (intramural) ganglia; the ganglia of the 
parasympathetic division located close to or in the wall of the 


Acetylcholine (a-see-til-KOHL-leen) is die neurotransmitter of 
the parasympathetic division’s nerve Siers. These cholinogic 
(koh’-lin-ER-jik) fibers result in more ^lecific aetkm than those 
of the sympathetic divisimi, because their pr^angUonic fibers 
synapse on fewer ganglionic fibers, postganglionic 
parasympathetic fibers are less wide^nead in their di^bution to 
effectCK^ organs, and acetylcholine is dea;tivaied quickly. 


organ they innervate. They receive longpreganglionic fibers from 
the parasympathetic division of the ANS and send short 
postganglionic fibers to the effector organs. 

Cranial outflow: the parasympathetic fibers carried by cranial 
nerves III, VII, IX and X (oculomotor, facial, glossopharyngeal 
and yagfls). The brain stem contains motw nuclei of the cell 
bodies of the i^anglionic parasympathetic fibers. The fibers 
leave the brain stem via the above cranial nerves to synapse with 
CQSlgangiionic fibers in terminal ganglia. 

Cranial nerves carrying ANS motor fibers: 


The sympathetic division’s preganglionic fibers also use 

acetylcholine, Nit the postganglionicfiberssecrelenaeinnephrine 

(nor’-ep-ec-NEF-rin) (noradrenalin) and me called adrenergic 
(ad’- ren-^-jik) fibers. The effects of the sympathetic division 
are more widespread and longer lasting because: a. its pregan^onic 
fibers synapse on many postganglionic fibers; b. postganglionic 
fibers have widespread distribution to effector organs; c. 
norepinephrine is degraded slowly; and d. norepinephrine enters 
the blood. These effects help the parasympathetic division go 
about its day-to-day specific chores, while thesympatbetic division, 
when called upon, can charge the entire body for'Tight or flight". 


1. Oculomotor nerve (Cn III); carries preganglionic fibers to the 
ciliary ganglion to synapse on postganglionic fibers to the smooth 
muscles that constrict the pupil and "accommodate" (adjust the 
shape oO the lens of the eye. 


2. Facial nerve (Co VII): carries preganglionic fibers to the 
pterygopalatine (ter'i-goh-PAL-a- un) (B) and the submandibular 
ganglia (C). Postganglionic fibersextend to the lacrimal gland, the 
glands of the nasal mucosa, palate, pharynx and the mandibular 
salivary gland. 


3. Glossopharyngeal nerve (Cn IX): transmits preganglionic 
fibers to the otic ganglion (E). Postganglionic fibersextend to the 
parotid salivary gland and zygomatic salivary gland in carnivores. 


4. Vagus nerve (Cn X): the majority of thecranial parasympathetic 
outflow. It carries long pisganglionic fibers to synapse in the 
terminal ganglia of the organs of the thorax and abdomen. Short 
EOaganglionic fibers extend to the viscera, such as the heart, 
lungs, liver, stomach, pancreas, small intestine, kidneys and part 
of the colon. 

The sacral parasympathetic outflow: has its motor cel! bodies 
in the sacral spinal cord. The fibers leave the spinal canal by the 
ventral roots to unite as the pelvic nerve. Tlie pelvic nerve 
branches into the pelvic plexus which cemtains terminal ganglia. 
From the ganglia, postganglionic neurons pass to the organs of the 
pelvic cavity. 

5. Pelvic nerves: formed by parasympathetic preganglionic fibers 
from the sacral spina' cord. They branch into the pelvic plexus on 

5 . 7.6 


Clinical 


Oculomotor dysfunction: will affect the pupils of the eye 
(see Appendix - pg. 574) 

Facial nerve paralysis: due to ear infections can paralyze the 
lacrimal gland and the orbicularis oculi muscles causing the 
eye to dry severely. 

Vagal dysfunction; is usually not a chnical problem except 
in the ruminant where it can cause vagal indigestiem and bloat 
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Glossopharyngeal (IX) 


Facial n. (VII) 


Oculomotor n. (III). 
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Fig. X-109 - Parasympathetic supply 

- head (schematic) 


Vagus n. (X) 



Pelvic 

plexus 


Fig. X-110 • Parasympathetic division (schematic) 




A«F. Ttrmlnal ganelis 

A. CUi^ ffaaglion 

B. Pt«rygops]fttine gmnglion 

C. Mandibular ganglion 
S. Sublingual ganglion 
B. Otic ganglion 

F. Tanninal ganglion* 


a. Brain 

b. Br^ftem 

c. Vantr. root of 
•acral tpinal n. 

d. Paratympathctie 
nuclai 

e. Vagal cardiac n. 

f. Dor«. vagal trunk 

g. Br. to celiac plexuf 


h. Celiac pltaue 

i. Ventr. vagal trunk 

j. Eye 

k. Lacrimal gland 

l. Maodibultf ealivary gland 

m. Sublingual ealivazy gland 

n. Parotid ealivary gland 

o. Larynx 

p. Heart 


q. Liver 

r. Omaeum 

e. Abomaeum 
t. Inteetines 
tt. Kidney 
▼. Rectum 
w. Uterui 
X. Ovary 
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COMMON INTEGUMENT (in'TEG-yoo-ment): consists of 
the skin, hair, skin glands (including the mammary glands), 
claws, hooves, and horns. 

Skin or cutis: the thin organ covering the body, protecting 
underlying tissues from injury, drying, and bacterial invasion. It 
helps regulate body temperature, excretes watcrand salts through 
sweat glands, senses the environment and synthesizes vitamin 
D3. 

STRUCTURE of the SKIN: consists of iv'o layers - a superficial 
epithelium (ep’i-THEE-Iee-um) (epidennis) upon a de^r, fi¬ 
brous layw (dermis or corium), which lies on a layer erf loose 
cwinective tissue (subcutis). 

1. Epidermis: superficial layersoftheskin.consisting of conUnu- 

ally renewed stratified squamous epithelium. The epidermis is 
divided into five layers. Cells divide in the deepest layer, pu.«hi out 
to form the more superficial layers. As they grow out. they die, 
become keratinized, and are finally shed from thie outermost 
layer. The basal layer (stratum basale) is the t'ieepesi layer and 
consists of a single sheet of cuboidal to coluciinar cells capable of 
cell division. These cells multiply, pushing out to form the more 
superficial layers. The layer above tbfj suaium basale is the spiny 
layer (stratum spinosum)./composed of polyhf'^ral cells. When 
prepared for microscc^,^ic examin^ion, the cells may take on a 
pnckly ’ or “spip.y’ appearance. This layer varies in thickness 
from one region of the body to another. Often the stratum 
spinosurr i and stratum basale are collectively called the germinal 
layer (^stratum germinativum). The granular layer (stratum 
g'^.jiulosum), the third layer, is composed of squamous cells in 
d ifferent stages of degeneration, and contain keratohyalin gran- 
’ulesinvolvedin forming keratin. Theclearlaycr(siratunfilucidum). 
an inconsistently present founh layer, is made of flat, d ead 
squamous cells containing translucent droplets of eleidin, which 
give this layer its name Oucidum = clear). Eleidin comes from 
keratofiyalin and becomes keratin. The outermost layer, the 
horny ?:iyer (stratum corneum), consists of flat, dead, ewnified 
cells completely filled with keratin, a waterproofing protein. 

2. Dermis (DER-mis) or corium: the layer of skin directly below 
and separated from the epidennis by a basement membrane. It 
consists of collagenous and elastic connective tissue containing 
blood vessels, nerve fibers, glands andhair follicles. The papillary 
region or layer is the dermis immediately beneath the epidermis. 
Small finger-like projections, dermal papillae, project up into 
the epidermis greatly increasing the surface area between the two 
layers, thus holding them together. The deepest layCT of the 
dermis, the reticular region or layer, is re^xwisible for variations 
in skin thickness. It is named for the arrangement of collagenous 
fibers into a network (reticulum). 


CLINICAL 

Blister: a fluid-filled separation between the epidermis and 
dermis. 


3.SUBCirrANEOUS LAYERcx' superficial fascia(sub’ky 00 - 

TAY-nee-us), hypottomis or subcutis: the layw of areolar con- 
nective tissue and interspersed fat connecting the skin to underly- ^ 
ing structures, such as bones and muscles. This layer is often 
called subcutanei^s tissue or superficial fascia. 

APPENDAGES OF THE SKIN; the hair, hoves, c’ taws, seba¬ 
ceous glands, and sweat glands associated with skin. 

4. Sweat glands or sudoriferous glands (s'^yoo’doh-RlF-er-us): 
simple, coiled, tubular glands of the skin ^ that open independently 

ofhairfollicles.Merocrine(MER-oK*-krin)(eccrine)sweatglands, 
the predominant type of swe?;>t glani^i^man, are restricted to the 
footpads of carnivores t':>ie frog of the hOTse, the nasolabial region 
of ruminants and. swine, and the pig carpus. Apocrine (AP-di- 
krin) swecai glands predominate in the domestic species and are 
distributed throughout the skin. Sweat glands help maintain body 
twnperaturc of the domestic species. 1716 horse sweats the most 
(“lathering up”) of the domestic species, the cat and dog the least. 

5. Sebaceous glands or oil glands (sc-BAY-shus): simple alveo¬ 
lar holocrine glands usually connected to hair follicles. The cells 
lining the gl^ds disintegrate to form the secretion sebum (SEE- 
bum). Sebum is an oily substance consisting of a mixture of 
cholesterol, protein, and inwganic salts, which isreleasedinto the 
hair follicle to lubricate the skin and prevent excessive evapora¬ 
tion. Sebum of the fleece of sheep is called lanolin. 

HAIR: the long, slender, filamentous appendage of the skin 
composed ofkefatinized (dead) epithelial cells. Each hair consists 
of a shaft and a root. The root is contained in a depression (hair 
follicle). Associated with hair follicles are sebaceous glands and 
a bundle of smooth muscle, the arreciOT pili muscle, connecting 
the side of the hair to the dermis. During stress, cold or fright the 
muscle _pulls the hair into ^ vertical position^' resulting in 
"goosebumps" in humans. In domestic species, this produces a 
trap for insulating air or making the animal appear more intimi¬ 
dating. 

Hair follicles: hoses and cattle have single hair follicles. Dog - 
has compound hair follicles with a single primary hair and a group 
of smaller secoidary hairs. Pigs - have single follicles grouped in 
clusters. Cat • has a single follicle with a primary guard hair 
surrounded by clusters of compound follicles. The compound 
follicles have three primary hairs with many secondary hairs. 

Types of hair: 

• Bristles: the hair coat of the pig; the cilia (eyelashes), vibrissae 
(hairs of the nostril), and "beard" (hair of the submandibular 
region) of the goal. 

• Guard hairs: the outer coat C'topcoai”) of the domestic species, 
exc^l the sheep and pig. 

• Wool hair: the wavy, fine, short, inner coat (“undercoat”). This 

is the hair type of the fleece of sheep. ^ 
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Stratum corneum 


Stratum lucidum 


Stratum granulosum 


1. Epidermis 


Stratum spinosum 


Stratum basale 


2. Dermis 


Sweat gland 


Hair shaft 



3. Subcutis 


Fig. XI>1 • Human skin ■ section 


6. Hair 


S. Sebaceous 
gland 


Arrector pili 


Hair follicle 


Hair root 


Sweat poref 
Padnian corpuala 

c. Papillary region 

d. Reticular region 


«. Adipoee tUeue 

f. Senfory nerve (ANS) 

g. Vdn 
b. Artery 


i. Autonomic motor n, (ANS) * 

j. Dermal papillae 

k. Duct of iweat gland 


I. Secretory portion 
of sweat ^and 


SKIN 


♦ Long (horse) hair; the long hair of the horse - forelock, mane 

tail, and “feathers” (behind fetlock). 

• Tactile hair: stiff, sensory hair in some of the dwnestic species 

on the upper and lower lip. chin, cheek, around the eye and the 
ca^us. 

Color of hair; determined by complicated genetic factors goveni. 
ing the amount of pigment (melanin) in the hair. There are only 
three hair pigments; black, brown, and yellow. 'Htegreat variation 

in color is due to combinaticms or ateence ctf Aese threepigments. 
Gray hairs of aging result from loss of pigment: white hair is due 
to absence of pigment and presence of air in the hair shaft 

SPECIALIZED GLANDS of the SKIN: 




chin. It has both tactile and secreUMy (maddng) functitHis. 

Pr^uUal gbuuls: located in the prepuce, their secretions mix' 
With degenerated cells to form a substance called smegma, which ■ 
IS significaat in the hixse. 

Sn^udal gland: in goats, the two glands below the taU that are 
said to be re^xaisible fa the buck’s characteristic smell. 


Carpal gUmls: in pigs just proximal to the canHis on the 
caudt^edid side of the leg. They produce sexual pherbroones to 
sexually stimulate the mating pattner. They also mark the sow 
during mating as the boar’s “property”. 


Caudal (coccygeal) glands: in camivaes on the dorsum of the 
root of the tail. 


Ceruminous glands: in all domestic species, fr^ind in the wall of 
ihe external auditory canal. They i^oduce wax” which 
protects the tympanic memt^e ^ra foreign bodies (pg. 55 1 ). 

Circumanal glands: in carnivaes around the anus. They can 

become neoplastic (perianal adenoma). 

Circnmoral or periaal glands: oily in cats, located in the skin 
around the mouth, e^wcially the lower lip. Iheir functional 
significMce, although called the “cleaning glands”, is probably 
for marking. 

Glands of the an^ sac: in carnivores, in the walls of the anal 
sacs, they secrete into the anal sacs for storage. 

Glands of the inguinal sinus: in sheep on either side of the udder 
or scrotum. The oda may help the Iamb locate the udder. 

Glands of the infraorbital sinus: in sheep foundin die infraorbital 
sinus just rostral to the eye, used for marking. 

Glands the interdigital sinus: in sheep between the diets, 
used as “trail markers”. 

Glands of the nasal skin: in artiodactyis (even toed animals) in 
the skin of the nose. 

Horn glands: in goats and some sheep just caudal to the base of 
the horn (similar location in hornless animals). 

Mental (chin) glands: in pigs a wart-IUce skin ^inence at the 





Rg. XI»2 - Dog • Section of skin (schematic) 


MAMMARY GLAND 


<r< 


1. Mamma 



355-Pclvh-534 


Intermammary groove 


Fig. XI-3 “ Cow • Udder 
“ cross section 


2. Milk sinus 


3. Teat 


4. Teat canal 


5. Teat opening 


MAMMARY GLAND: a modified sweat gland th^ nourishes 
the young. It consists of the mamma and the teat. Undeveloped in 
both the male and female at birth, the female mammary gland 
begins to develt^ as a secondary sex characteristic at puberty. 
With the birth of the first young and the first lactation, the 
mammary gland attains its full size and function. When suckling 
by the young stops, milk production ceases and the gland re¬ 
gresses. Shortly before the next and subsequent parturitions, the 
gland is stimulated by hormonal changes to produce milk. With 
advanced age, the mammary glands ^egress, their tissue is re¬ 
placed by ctmnective tissue and loses its function. 

1. Mamma (pi. = mammae): the glandular structure associated 
with a teal. 

Lobes: the internal compartments of the mamma, separated by 
adipose tissue (fat). The lobes are divided into lobules. Lobules 
consist of connective tissue containing alveoli, the gr^-like 
clu^ers of milk-secreting cells of the mammary gland. 

Milk (lactiferous) ducts: large ducts ctHiveying milk from the 
alveoli to the milk sinus. 

2. Milk (aactiferous) sinus: the large milk storage cavity within 
the teal and die glandular bcdy. 

3- Te!^ or ;;'<a^nia: the laojecihig pan of the mamTiarj- g??ad 


containing pan of the milk sinus. It is lined with a douUe layer of 
cdumnar ^ihelium. 

4. Teat canal, papillary duct or streak canal: the duct leading 
from the milk (teat) sinus to the teat t^ienlng. It is lined with 
stratified squamous eirithelium thrown into kmgitudiiud fdcb. 
The cells produce a sebaceous plug in the teat canal. 

5. Teat openings: the openings of the teat canal. 

Sphincter muscle: the muscular fibers around the leal qiening 
that prevent r Ik flow, except duriiig sucking or milking. 


MAMMARY GLAND • CCW: the mammary grand erf the 
cow takes mi added si^ificance due ro the in? jvma^ice of milk 
as a human food source. 

Udder: the term desisting all the mammae in the ruminani 
and the hcKse (sometimes used for the sow also.) 

Qum-ters: the fo:ir parts of the bovine udder, each associated 
widi one teaL Alt four quarters are ccmpletely separated from 
(Vjter. The intermammary groove (o) fs the ‘Sxiema''. 
I indication of the separation of the two cf &e udder. 
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9. Secondary lamina 


T IV* *T 


a. Pelvic symphysis 

b. SymphysesU tendon 

c. Body wall 

d. Udder 

e. Intermammary groove 


Mammary gland • cow (cont.) 

Furstenbei^'s rosette: fold of teat canal mucosa that extends 
into the teat sinus. 

Aoular fold: a ccmstriction between glandular and teat pans of 
the milk sinus. It consists of muscular fibws, connective tissue 
and circular venous channels ("Furstenburg's venous ring"). 
This is variable in size and may occlude the connection between 
the two sinuses ("high ^ider"). Sometimes it has to be cut to 
allow milk into the teat sinus. 

"Furstenburg's venous ring": venous circle surromiding the 
base of. the teat 

SUSPENSORY APPARATUS: the specialized attachment of 
the udder to the symphyseal tendon fl)e!ow the pelvic symphy¬ 
sis) and the venii^ abdominal wall. It is best developed in the 
cow. 

Primary laminae: four sheets of connective tissue j^jplied to 
the lateral and medial side of each half of the udder and meeting 
at die teats to form the capsule of the udder. 

1. Medial laminae: two elastic sheets arising from the ventral 
abdominal wall near the linea alba and extending ventrally 
between the two halves of die udder. Due to its elastic fibers, as 
the udder fills, it sueiches more than the lateral lamina and the 


teats angle laterally (helps prevent them from dragging on the 
ground). 

2. Lateral laminae: two collagenous sheets arising firom the 
pelvic symphysis. 

3. Secondary laminae: seven to ten sheets arising from the 
primary laminae to enter the mammary gland and divide it into 
Icbts. 

Blood supply; the external pudendal arteries are the main blood 

supply to the cow's udder. They branch into cranial and caudal 
mammary branches which anastomose to fonn a ring around the 
base of the udder. The internal pudendal mters the caudal part 
of the ring. The cranial mammary artery (cmidal deep epigastric 
artery) travels cranially on the ventral abdominal wall to anas¬ 
tomose with the caudal mammary artery (cranisd superficial 
epigastric artay). The venous drainage travels with the arterial 
supply. 

MILK VEIN: the large caudal superficial epigastric vein that 
runs along the ventral abdomen, draining the udder. In dorsal 
recumbency the milk veins disappear, thus, should be marked 
before any dorsal recumbent surg«y. 

Nerve supply: the iliohypogastric and ilioinguinal nerves to the 
skin of the cranial udder and by the genitofemoral nerve to the 
skin of the caudal udder. ( 
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1. Mamma 

2. Milk sinut 

3. Teat 

4. Teat canal 

6. Teat opening 


Fig. Xl-6 - Horse - Udder 



parasagittal section 



SPECIES DIFFERENCES 


between or cranial to them. These extra teats can be associated 
with extra glandular complexes (polymastia). 

Bulb, rams and bucks; accessory teats, if found are usually 
cranial to the scrotum. 


Mammary position 


Thoracic • man, monkeys & elephants 

Thoracoabdcrniinal cat 

Thoracoabdominoingulnai dog and pig 
Inguinal horse and ruminants 


Polymastia; extra mammae 


Each mamma is r-illy separate from the other mammae. 

LYMPH DRAINAGE - DOG: the cranial 2-3 pairs drain 
through the axillary lymph node and the caudal 2-3 drain 
through the superficial inguinal lymph nodes. 


Bitch: usually 10 mammae, 5 (4 - 6) mammary complexes on 
each side separated by an intermammary groove. Teats of 
animals that have been pregnant are always larger than those of 
animals which have never been {X'egnanL 

Queen: 8 mammae, four on each side of the ventral abdominal 
wall. 


CLINICAL 


Coiostruih: the mammary secredoh in tfae-first fw^ys after 

pmuriiion. It has a different composition fit)m:^rinat :iniik> 

with essential nutrients and immunoglobulins (ahtibodiw). It 

also has a laxative effect to stimulate the expiilsibn of the 

neonate’s fust stool (meconium). ^2. . 

% 

Horse, ruminant andpig: colostrum is especially imj^rt^L 
in these ^ies because their placentae do not allow fraii^CT'pf 

antibodies between the mother and fetus. 

■ ... ' ^ r; ■\ ^ 

Mastitis: inflammation of the ihammary gland; In ^ ^, 
each quarter is completely separated so an infectibiriM be i 
cmlytme,quarter. 

‘‘Milking out”: the coinplete emptying of a quarter, 
donebefcae treating an infectedquai^. 


Sow: 14 (10 -18) mammae, seven on each side, 


Cow: 4 mammae, two (quarters) on each side, all bound 
together to fenm an udder. 

Coat and sheep: 2 mammae forming a pendulous udder. 

Mare: 2 mammae forming a small udder. 

Male - teats: usually have the same number as females. 

ACCESSORY TEATS or SUPERNUMERARY TEATS 
(polythelia): extra teats that may or may not be connected to 
primary mammary gland tissue in both females and males. In 
the cow they are often found caudal to the other four but can be 
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3. "Heel" 


2. "Quarters” 


7. Froe 





Fig. XI-7 - Horse - Hoof, It. side 

untrimmed, rt. side 
trimmed - view of 
ground surface (for 
R.Kainer. Vet. 
Clinics gf R Amer.) 




• 10. White line 


5. Sole 


9. Coronet 


Fig. Xl-8 • Horse - Hoof 
- lat view 


1. "Toe" 







2. "Quarto's' 


FOOT of the HO^E: the hoof and the stniciures within it The 
foot s^leton ccuisists of the middle and distal phalanges ^pasum 
and ctrffin bones), the coffin jcant, tiie navicular bcme, and the 
lateral cartilages of the third jrfialanx. Many ligaments and t«i- 
dons of the comimm/long digital extensor and deep digital flexor 

muscles insert on the bones of the foot. 


2. ‘‘Quarters”: the medial and lateral wall parts. 


3. ‘Tleels” (ot angles): the palmar or fdantar aspect oi the wall. 


HOOF (ungula): the homy qndmnts covering the digit’s distal 
end; divided into the wail, sole and frog. 


4. “Bars”: theexiension of the wall Cram the back (palmar^lantar 

side) of the foot towads the toe. They am seen on eidiCT side of 
the Crag Cram the ground sur^. 


WalL the visible part of the standing horse’s hoof. 


5. S<4e: the concave surface facing the pound between the frog 
and walls. The medhd and lateral angles of the sole ae located 
between die bars and quarters. 


1. ‘Toe": die dorsal (art of the wall. 




7. Prog: the wedge-diaped structure between the sole, bars, and'^<fi> 
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1. "Toe" 



2. Frog 


Fig* XI-9 - Horse - Hoof & associated 
bones, dermis removed 
- sagittal section 


10. White line 


A. Middle philanx 

B. l^L irfultnx 
CCoffo joint 

D. Ntvkular bone 

I. Angle of sole 

b. “Collateral grDove“ ^>aracuneal sulcus) 

c. Water line 

d. Periojide (XI4} 

e. Crus of frog 

f. "Central groove of frog" (central cuneal sulcus) 

g. "Apex of frog" (cuneal apex) " 

h. WaU 

i. Laminar surface of wall (XI>9) 

j. Coronary groove 

k. "S(nneoffrog" 

l. Solar foramen 

m. Digital eusluon (XI'IO) 

n. Perioidic groove (XI-9) 

o. Deep digital flexor teixto (XI-IO) 

p. Extensor tendon 



10. White line 


Fig. XI-10 - Horse - Digit • axial section (for R. Kaincr, 
VeL Clinics of N. Amer.) ^ ' 


bulbs. It points towards the toe. It is often called the "heart of the 
horse’s focrt" because its cemtpression forces blood out <rf the foot 
back toward the body. The fre^ is homologous with other species' 
digital pads. 

8. Bulbs: part of the hoof just proximal and palraarfeLmtar to the 
frog. 


9. CORONET: the juncliwi of the hoof and the skin. 

10. WHITE LINE or white zone: the junction between the wall 
^ sole on the ground surfwe of the foot This is the external 
indication of the sensitive internal structures. The NAV uses 
while zone K) avoid confusion with the linea alba of the abdomen. 
In imctice, most horsemwi wouldn’t be confused because they’ e 
rtver heard of the linea alba, and couldn’i hanslaie it if they haJ. 
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1. Perioplic dermis 


2. Coronary dermis 


oronary epidermis 




2. Coronary dermis 

\ 



Fig. XI-ll- Horse - Hoof wall, coronary 

region - three dimensional 
dissection (modified from 
J. Daugherty’s illustration 
in Adam’s Lameness 
ii£)£S£& Stachak for R.Kainer 
YSL Clinics of N. Amer.) 

a. Pi^iUa 

h. Tubular norn 

c, Non<-tubular Iiom 

d. Primary 

t. Secondary lamlnaa 


3. Laminar dermis 


STRUCTURE of the FOOT; The covering of the foot is iikx 
fied skin (integument) and l&e the skin , consists of an oui 
epidermis (the hooO and an underlying dermis (corium). T 
subcuiis connects the dermis to the intCTnal structures of the foi 


CORIUM or DERMIS (KO-ree-um) (pi. = coria): the highly 
vascular pan of the integument providing nourishment for the 
overiying epidermis (hooO- Nerves are located in the dermis, but 
not in the homy hoof (epidermis), making the dermis (“(•aick’O 
the sensitive of the foot. By attachments to the de^ ^uctures 
of the foot, tlie dermis holds the hoof in place. The cohum 
(dermis) is divided into five parts: periople, coronary, laminar, 
wle Md frog. Eii± corium (dermis), except the laminar, has pegs 
y:'epiUae) extending into the homy epides mis. Asoand these pegs 


(dermal papillae), the epidermis builds tubular and non-tubular 
Ikhti. The tubular horn develops from the q)idermis around the 
p^illae as it grows away from the papillae. The nontubular ham 
develops from the germinal epithelium betweai the papillae. TTie 
vascular subcutis attaches the corium (dermis) to the periosteum 
of the distal phalanx. 


1. Perloplic corium: ihedermiso/thefootthaiiscontinuouswith 
the dermis of uie skin. It widens out over the Nilb of the heel, and 
produces the thin, shiny, external layer (stratum externum) of the 
wall. 

2. Coronary corium: the thick band of dermis just distal to the • • 
pcrioplic corium, located in the coronary ^.oove (Fig. XI-9 j) of ’ 
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Fig. XI-12 - Horse - Dermis of foot, 
hoof removed - lat. view 


1. Perioplic 







the hoof. The cwonary corium’s papillae provide the template for 
tubular and non-tubular hom of the wall’s bulk. The corium’s 

.deep surface connects to the ligaments and cartilages of the distal 

phalanx by a very vascular connective tissue layer (subcutis). 

3. Laminar corium (sensitive laminae); the dermis connecUng 
the distal phalanx's lateral and dorsal sides (parietal surface) to the 
hoof wall. Its papillae are modified into elongated primary lami¬ 
nae (sheets) (Fig. XI-I l,d) oriented perpendicular to the parietal 
surface of the distal phalanx. Secondary laminae extend off the 
primary laminae at acute angles. The laminae interdigiiaie with 
the laminae of the laminar epidwmis of the hoof, tightly landing 
hoof (epidermis) to ccnium (dermis). The deep surface of the 
laminar dermis is attached by the subcutis to the periosteum of the 
distal phalanx. 


4. Corium of the sole: the dermis underlying and nourishing (he 
homy sole. 


5. COTium of the the dermis underlying and nourishing tht 

homy frog. The deep surface of the dermis blends with the dieita 
cushion (Fig. XI-10,m). 


Canary band: consists of the coronary and perioplic coria and 
the germinal layer of the ^idermis ovCTlying these coria. The 

coronary cushion is the modified, elastic subcuds under the 
coronary band. 


away to form the hard hoof. 

6. Perioplic epidermis: the light band marking the junction 
between the hoof and skin (its dorsal edge is ihecoronet). It arises 
around the papillae of the perioplic corium. Growing down 
towards the ground as a shiny, thin, external layer of the hoof wall 
in young animals, it usually is worn away in older horses. 

7. Coronary epidermis; the middle, highly keratinized hoof wall 
layer extending distally from the coronary corium that nourishes 
It. This layer forms (he bulk of the wall of the hoof. 

8. Laminar epidermis: the inside layer of the hoof that interdigi- 
tatw with the laminae of the dermis, connecting the hoof to the 
parietal surface of the coffin bone (PHI). Overlying the dermis’s 
pr^ary ^d secondary laminae, the germinal layer of the qjider- 
mis multiplies, pushing the cells perpendicularly away from the 
laminar dermis to join the cwonary epidarais. The arrangement 
of interdigiiating laminar corium and epidermis greatly increases 
the sitfface area and strength of the bond. As the laminar dermis 
(sensitive) rounds the toe of the di^ l^ialanx it becomes the sole 
c>ennis. The non-nigmented laminar epithelium {insensitive)con- 
tinues from this turning point to the ground surface of the hoof 

fonning the white line. 

9. Sole epidermis: similar to the crntmary q>idermis. consisting 
of pigmented tubular and non-tubular hom. 


^ EFIDEKMIS or hoof: the jart of the imegumMJt overlying the 
;v -^^ennis (corium). The epidennal layer next to the corium is the 

^ would be expected in a skin structure. Here cells 
divide and pu^ away from the dermis, hardening as they move 


10. Frog epidermis; similar to the coronary epidermis, but more 
elastic and not fully keratinized. Its tubular htxns are slightly 
wavy, thus, soft». 
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3. Laminar dermis 


8. Laminar epidermis 


2. Coronary epidermis 

1. PcL-iopIic \ 
epidermis \ 


11. Subcutis 
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12. Digital cushion 


Toe 



a. out. phftlanx d. Frag 

b. Space between e. Tubular hom 
frog 4 c bar f. Non-iubular horn 

g. Periople of heel 


Fig. XI-14 - Horse • cross section of 
digit at level P III 


11. SUBCimS; the layer of connective tissue joining the dennis 
to the coffin bone, cartilages of the hoof, and tendons. 

12. DIGITAL CUSHION: the wedge-shaped mass cd white 
elastic fibers and fat overlying the frog and attaching to the 
cartilages of the hoof. 

BULBS: the two soft prominences bdiind and above the frog. 
With the frog they form the pad (torus ungula) of the horse. 

CLINICAL ~~ ~ ■ 

13. White line: the junction between the wall and sole on tbt 
grot^ surface of the foot. It is formed by the insensitive 
laminae reaching the ground surface. It is an important land¬ 
mark in horse shoeing. To insure the sotsitive laminar corium 
: is ntk invaded, a nail is drivwi into the hoof on the outside of 
this Une. With experience a nail can be drivtsi inside the line 
ai^ angted across it without reaching where it interdigitates 
with the sensitive laminae. 


CONFORMATION OF THE HORSE'S FOOT 

Foot axis; the angle of the fool in relatkm to the ground 
When viewed from the front ail legs should be perpendicular to the 
ground. When viewed from the side the dorsal fool surface should 
form an angle (foot angle) with die ground of rou^ly: 45-50* 
front foot. 50-55* - hindfooL 

i 

Pastern axis: the angle of the proximal phalanx (long pasinn) 
with relation to the ground. This axis should be in the same plane 
as the foot axis. 

Foot/pastem axis: should be equal and form a continuous line. If 
the angles of the foot and pastern axises are not equal then the 
horse has a bitten foot-pastern axis. This is mote important then 
the foot axis. The foot axis can be manipulated by hwsedioers to 
make a straight fom-pastem axis even if this deviates from die 
ideal foot angle. 

Level foot; a foot with equal length to the medial and lateral 
quarters and heels. 
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10. Frog epidermis 



Fig. Xl-15 - Horse - Rear hoof, trimmed 
• dist. view 




v'V.v'iXv'.' 


S ' 




^ ^p. __-__ 

^P^^S,l^.Chronicl^lii^^» 




WblU line 


9e Sole epidermis 


■Seedy loe": ^ s^Sratioo of the “iiuensitive” 
a:^ the **$en$Uive* (deling) ;iaminae, occii^g^g^^lO' 

chronic i^ihids. Ihis is s^ as a sq)aralion at tliO.MhlM^' 
frcMn dte ^ibiind suifa^ This can develc^ into gi^j^^it' 

"Gravd": a drainage tract up the sensitive lamii^ ahd put 
the skin above the coronet, resulting from an ihfectigiii bla 
crack ui the white line. -■'■■. 


ABNORMAL FOOT CONFORMATION 

Club foot, steep foot or ufMight foot a foot with a dorsal angle to 
the ground of 60** or greater. 

Low foot or sloping foot: a foot with an angle of less than 45**. 

Broken foot: when the foot and pastern axis are not the same from 
the lateral view. This increases .«!rcss on the distal limb and can 
lead to many [»oblems. The foot-pastem axis should be effected 
if possible by shoeing. 

Coon foot: a broken foot-pastem axis in which the foot axis is 
Steeper than the pastern axis. 

Buttress foot: a fora with a swelling on the dofsal ccMonet. Tlus 
may be tears of the extenstM* tendm's attacheriMt to the extensor 

process of dte di^al phalanx or tt> low rin^>^. 

Flat fool: a foot with little concavi^ to the sde. 

Drooped foot a flat foot due to rotation of the distal phalanx 
pushing down cm the sole. 

^Off-levei foot a foot with a loww quarter than the oroosite 
quartm*. 


:: a tvuise (cOTtu^pn) of the medigl^ 

■ ’ r, .* • /• . *, ' i''! y'* . ' 

oed»e|p^'ass(^t^':;» 


a foot that is narrower than Jic^ai Sijiits 


Itune^ dite ip 

Ira^. 
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Fig. XI>16 - Ox - Foot - lat. view 


Coroaet 


Fig. XI-17 - Ox • ground 

surface of foot 


ft. Axial wall 
b. Abaxlal wall 


White line 


1. Interdigital cleft 


FOOT of the OX and PIG: the ox and pig have two wei^t 
bearing digits, the horse one. Otherwise, they are basically ana¬ 
tomically the same. The foot skeleton is form^by the middle and 
distal phalanges, the distal interphalangeal joints (coffin joints) 
and the distal sesamoid bones. Many ligaments and the tendons 
of the common/long digital exienscH' and deep digital nexcx 
muscles attach to these two phalanges. 

Hooves: the epidermis of the wall, sole and heels; similar to the 
horse, except they have no frog, bars or secondary laminae. 

Dermis or corium: the sensitive vascular layer underlying the 
hoof consisting of perioplic. coronary, laminar, sole, and bulb 
dermis. 

1 Interdigital cleft; the space between the two hooves. 

Hoof pads or bulbs (tori ungulae): highly keratinized cushions on 
‘be palmar/pianLir aspect of the foot. 



CLINICAL 


Foot rot: inflammation of dteniminaht’s foot 


Hoof cracks: separatiems in the hoof walh pfj^h follp^^ 
drying of the hoof. 

4 * 

Interdigital dermatitis: a wet inflammation of the ihu^ig- 
italcleft. 


Interdigital fibroma: prolifer^on of tissue in the ini^dig-' 
ital cieft. This is often associated with foot rot and interdigitsd 
dermatitis. r-\ 


Rcnioval of a digit: possible and often done in the ox because 
It has two |The rurstiuant can still stand if one is removed. 



FOOT - OX - HOOF & CORIUM 
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Perioplic dermis 


Laminar epidermis 
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Coronary dermis 


Laminar dermis 


Sole dermis 


teaso,. • / V 










Pig. XI>18 - Ox - Foot, hoof removed 
showing dermis - lat. view 


Fig. XI»19 - Ox • Hoof 

- dorsomed. view 


Fig. XI-20 > Ox • Hoof 

• medioventr. view 


Bulb 


Wall 






Bulb 


Fig. XI-21 - Ox - Hoof 
• ventr. view 










• ^ 
J 




Fig. XI'>22 - Ox - Hoof 
“ lat. view 


Periople 







LJBi 


Sole 


White line 


a. Pcriopiie sroov* 

b. Toa 

e. Coraasiy gtoov« 
4. Abtodal will 


*. Axial wall 
t. Parapedal gro«v« 
(ana of thinaaat 
bom) 


/ . ,U 
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CLAW - ERGOT - CHESTNUT 
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P III 


Fig. XI-23 - Dog - Dist. phalanx & claw 

. . - lat. view & palm, view 

2» Ungual process 









p I 




2. Ungual process 


P II 


1. Horny claw 


I; Homy claw 


P III 


Fig. XI-24 - Cat - Phalanges ♦ lat. view 


3. Metacarpal pad 





4. Digital pad 


Ungual crest 
b- Extensor process 
c. Flexor process 


Fig. XI-25 - Dog - dist. forelimb 



1. CLAW: a modiHcaiion of the epidermis in the carnivores, 
conftmning to and enclosing the ungual process (2) of the distal 
phalanx (P III). The claw consists of a wall and a sole growing 
away from the underlying dermis. The dermis nourishes the wall 
and ctmnecis it to the ungual process. 


Carpal pad: located palmar to the canxis. 'The carnivores lack 
tarsal p^. 




■ e clam grow v^ and must 

ra. If not they can ctffve sound and ento' 
Ibe dew.claw wind) normally gets little 
t too sbort.ihe d^ia may be exposed, 
l^artdbleedi^ i - 

atj): itn^ of 

(dorstda^toftbe^ii^^mustbe 


3. Metacarpal (metatarsal) pad: the heart-shaped pad on the 
palmar^lantar surface at the level of the proximal metacar¬ 
pophalangeal joints. These joints rest on the when the dog is 
standing. 


4. Digital pads: the small pad over the distal end of each thgii 


Ruminant - the hoof pads cn' bulbs are comparable to the digital 
p^ofcamivcxes. The metacarpal, melatai^, carpal and tarsal 
pads are missing in all the domestic species, except the carnivore 
and the horse (chestnuts and ergots). 




ERGOT and CHESTNUT of the HORSE 


: •« V .* 




Sj . V -<.s‘ 


PADS - CARNIVORES (tmri): the hairiess, cudtion-like p ad s 
00 dre paimar^lailar side of the limbs. The tou^iest skin tm the 
doft die qridainis is thick and highly keratinized whh’a rough 
stsfke ^ to many pqnllae. The underlying denrtls contains 
swe« ^aids along with the frbroelastic and fat 


Ergot: a snail mass of hmny material cm the paimv/plantar 
sirface of the fetlock. They are buried in the "feathers' (kmg hair 
b^ind the fetlock). 


Chestnut <x “night ejres”: a small homy mass cm die ftxearm’s 

medial surface above the caF;ms and on die medial surface of the 

tarsus. The tarsal che^ut is usually ^sent in dmikeys and 
occasionally absent in hcsses. 
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1. Horn 


HORN - OX 


317.Head-546 


2. Cornual process of 
frontal bone 


Fig. XI-26 - Ox - Horn 
k * longitudinal section 


3. Dermis 


3. Dermis 


A. Pwiotttum B. Epidtrmii 

B. Frontal tinua F. Hair 

C. Comtial divortieulum G. Mucoui mambrmne 

of ftootai cinxu of frontai bont 

D. Frontal bona 


1. HORN (cornu): the covering of the cornual nrocess of the 
frcmtal bone (2) in all three domestic rumit^ants. They are (xesent 
in both sexes. The cornual fxocess starts frmn a hom bud and 
grows out as a solid structure that becomes hollowed out 
pneumatized) by about 6 months of a^. The hom is ^ridennal 
tissue fcuined similarly to the hoof wall. The underlying dermis 
has papillae iroviding the template for the germinal layer (tf the 
q>idermis(h<Hn)toform tubular and nonuibutar hom. The epikeras 
is the ling of soft hom marking the transition between ^n and 
hom. Like the periople of the hoof, it grows out and covers the 
hom with a thin shiny layer. Hons are permanent and grow 
throughout life. The soft hom at the base is similar to the periople 
of the hoof. 


the h(xii bud when a calf (Mr kid is between 5 to 10 days of 

Pehorning of calves: can be done as soon as the hom bud is 
palpaUe, by chmical means, cautoizatiem or surgical c»:i' 
sion of the hom bud and aurounding skin. 

Dehorning young cattle: after the.hom has bn^xn through 
the skin forat least one inch, the above methods ft^calves will 
tM work. A Barnes dehomer (x a small saw can be used.. 

Dehorning adult cattle: remove the hom close to the ^uU 
jxDximal to theepikeras so no htxn can be produced later. This 
also insures that the branches of the cormial artery will be cut 
before they enter the hom or hemoirhage can't be controlled 
Saws, hom sheais and dehorning wires are all used. 


SPECIES DIFFERENCES 

Cattle: the hevns are located at the caudolateral end of the head 
Sheep and goats: the horns are located behind the (xbits. 
Polled: ruminants not having horns. 


DelKHiting of young goats: may best done under gen^ 
anesthesia btx^ause of hemorrhage, aid the cranium uhderthe 
hom buds is thin and easily opened to the brain. 

Cornual nerve block • cattle: inject the cornual nerve (a 
branch of the trigeminal nave) midway between the eye and 
the base of the hom just below the temporal line. This will 
anesthetize most cattle, if it doesn't, do a ring block around the 
base of the hom. 


I^egnancy grooves • cow: the grooves (cornual rings) on the 
extonal surface of the hons. caused by slowing of growth near 
the end of gestation and during lactation. A rough estimate of 
a cow's age can be made by assuming an annual [^egnancy; 
count the number of rings and add to the of first pregnancy. 

Cornual rings • sheep and goats: circumferential grooves on 
the hom. M(xe distinct than in the cow, 9-12 are produced per 
year. 


Cornual and infratrochlear nerve blocks in goats: inject 
the cornual nerve at the caudal ridge of the root of the 
zygomatic process of the frontal bone to a depth of 1/2 irtch; 


die (^ge of the bemy o-bit 


CLINICAL 


Sinusitis: common sequel to dehorning because in aniina's 
ova 7 months old the cornual sinus is opened. 


Dehorning; removal of horns. This is best done by removing 
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Optic disc 


Retina 


Fig. XI-27 ■■ Horse - Eye 

• vertical section 


4. Ciliary body 

1 . 


3. Choroid 





kiVn (L. ocul US, G. opihalmos): the organ of sight, consisting of 
til? fc/jbaU and its accessory structures. Light passes through the 
traiisparent structures of the eye (cornea, aqueous humor, pupil, 
lens and vitreous humor) to reach the recq)tor organs (rods and 
cones) of the retina. The resulting nerve impulses are then 
conducted by the optic nerve to the visual center of the hain. 

Descriptive terms: the eye is one of the few ar^ where the 

human nomenclature is used - anterior, posterior, superior and 
inferior. 


man's") membrane, substantia propria, posterior limiting 

( Descemet's) membrane, and posterior epithelium. 

• Limbus (Fig. XI-29,e): the junctiwi of the sclera and cornea. 

Vascular tunic or uvea (Y(X)-vee-a): the middle layer of the 
eyeball (chwotd, ciliary body and iris) consisting plainly of blood 
vessels and smooth muscle that supply nutrition to the ey^iall 
and control the shape of the lens and the size of the pupil. 


EYEBALL (L. bulbus ocuU): the eyeball can be divided into 

three layers - fibrous tunic, vascular tunic and nervous tunic 
(retina). 


• 3. Choroid (KOH-royd): the posterior pan of the vascular tunic. 
It is a thin, daric, highly vascular memlwane inside the sclera. It 

supplies the retina and serves to absoit light ikh reflected out of 
the eyeball. 


Fibrous tunic: the outer coal of the eyeball. It is divided into the 
sclera and the cornea. 

• 1. Sclera (SKLE-raXG. scleros hard) or “the white of the eye”: 
the caudal pan of the fibious coat ccmsisting of fibrous tissue. It 
gives shape and protects die inner structures of the eye. 

•2. Cornea (KOR-nee-a): the transparent anterior pan of the 
fibrous coat that lets light into the eyeball, its collagenous fibers 
are organiz^ in a series of layers ths* don’t interfere with the 
passage of light - an^rior epiiheliii.n, anierioi limiting ("B&w- 
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-Tapetum lucidum: specialized reflecriveateaof thechoroid. 
Il is the reason animal's eyes glow when light is shined in them at 
night; not jvesent in man and pigs. 

• 4. Ciliary body (SIL-ee-ar’ee): the thickest pwtion of the 
v^ular tunic between the choroid and the iris. It consists of the 
Ciliary muscle and the cili^ processes, 

- 5. Ciliary snuscles: the smooth muscles that alter the shaije 
of Uie lens (accommodation). 


EY 
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3. Choroid 
1. Sclera 

4. Ciliary muscle 


24. Granula iridica 


2. Coraea 


Fig. XI-28 ' Horse - Anterior part 
of eye • vertical section 



12. Leas 


5. Ciliary process 
4. Ciliary body 


- i. Ciliary processes: folds on the inner surface of the ciliary of neurons: photorecqHors, bipolar neurons, and ganglicm neu- 
body that ancluH the zonular fibers. rons. 


7. SuspensMy ligaments or zonular fibers; attach the lens to the 
ciliary body, hold the lens in position, and allow the shape of the 
lens to change due to actions the ciliary muscles. CcMttraciion 
of the muscles causes the ciiiary ring to shrink towards the lens 
taking tensiono^the fibers. Thisallows the lens to takeonaround 
qjpearance what focusing on close objects. Relaxing the mas- 
cIm, as when gazing at the horizon, puts tenrion cm the fibers 
which stretdies the lens thin. 

Llris: diecolored.dou^ot«riiq>edpaitofUteeye»iiTounding 
the pipL R has two layers cdmusde reacting to li^t to increase 
or deoease die size of the piqul. regulating the amount of light 
entering the ^eball. The circular, smooth pupillarv constrictor 
muscles constria the pupil when stimulaied by the paasympa- 
thedC fibers. The ladiadllg, smooth pupillary d llatnr 
dilate the piyil when stimulated by the qrmpadietic Qiers. The 
color c^the iris is detamined by die nunber (rf irigmerit cells B> 
U. A nufidier gives a taiwn coidr, a very low nundier a blue 

color. 

9. Pupil'die central openii^ of the iris that lets imo die eye. 

10.8ctiu^tCTd-iia)rnervous*coaO:tiieiDnercomofthe^ 
fonctiooiiig in image fimnttkn. The letmacQittains three layers 


• notoreceptors: the light sensitive, first layer of the retina 
Dendrites of photoreceptors are the cones and rods. 

-Rods: dendrites soisitive to dim light (night vision) and 
shapes. 

- Cones: dendrites sensitive to colm' and sharpness of vision. 

• Bipolar neurons: the intermediate layer of the retina receives 
impulses from the rods and cones and passes them m the neuronal 
ganglia. 

• Ganglion neurwis: the inner layer of the retina which pass the 
impulse in th^ axons to the <^c nerve. 

• IL Optk disc the area m the retina wboe the axtms fiom the 
ganglion neurons leave the eye as the optic nerve. Having no rods 
fx cori^ this area is called the "blind ^t". 

* 

12. LB4S: the traiqiareat, biconvex body the eye suqiended 
bebiod Qiosieriiv) dieiris by the suqienstxy ligaments. Itccmsd- 
nit es part cd the refractive mechanism of tte eye. Tlie lois has a 
deose cr^isule and is aianged in layers of transparent dead cells, 
like an onion. 
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24. Granula iridica 


17. Upper eyelid 


23. Third 
/ eyelid 


19. Lacrlnal 
f caruncle 


17. Lower eyelid 


18. Lat. canthus 


20. Lacrimal puncCa 


Fig. XI-29 - Horse - Rt. eye 


INTERIOR of the EYE: the cavity of theeye, divided by the lens 
and iris into three chambers. 

13. Anterior chamber: the space between the cornea and the iris. 

14. Posterior chamber: the space between the iris and lens. 

• Aqueous humor: watery fluid, similar to cerebrospinal fluid, 
filling the post^CH* and anterior chambers. Aqueous humor is 
secreted by the ciliary processes into the posterior chamber, flows 
through the pupil into the anterior ch^ber, and djains at the 
pOTfrttery into the scleral venous plexus which leads to the veins 
of the eye. It functions to maintain ihe intraocular pressure and as 
a nutrient and waste transport medium. 


IS. Vitreous chamber the larger space lying betwe^ U»c lens 
and retina. It is filled with vitreous humev. 

• 16. Vitreous body: the jelly-like substance that fills the vUreous 
chamber, maintains the shape of the eye and holds the retina in 
place. 

ACCESSORY STRUCTURES of the EYE 

17. Upper and lower eyelids superior and inferior palpe- 
brae; the two movable folds protecting the rostral surface of the 
eyeball The tarsus is a fibrous plate supporting the margin of the 
eyelid. Tarsal CMeibomian"^ glands op^n in series onto the 
margin of the lid. 
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21. Palpebral conjunctiva 
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17. Upper eyelid 


22. Bulbar 
conjunctiva 


13. Anterior chamber 


14. Posterior 
chamber 


Fig. XI>30 - Ox - Anterior part 
of eye - vertical section 


IS. Poste^r 
cavity ^ 


1. Sc]«r» 

9. Comes 
S. Choroid 

4. Ciliary body 

5. Ciliary m. 

6. Ciliary process 

7. Suspensory lig. 

8. Iris 

9. Pupil 

10. lUtifia 

11. Optic disc 

12. Lmi 


a. Cilia 

b. Palpebral fissure 

c. Fornix of the conjunctiva 

d. Tarsal glands 


17. Lower eyelid 


23. Third eyelid 


Cilia or eyelashes: hairs coming out of the eyelids. There are 
sebaceous and ciliary glands associated with the cilia. 

18. Lateral and media] commissures (xcanthi (sin.=canthus): 
the point wh^e eyelids meet The lateral and medial angles are 
the areas near the canihi. 

19. Lacrimal caruncle: a triangular imminence in the medial 
angle. 

20. Lacrimal pnncta: (q)enings into lacrimal canals on ui^ and 
lower eyelids near the medial angles (pg. SS8). 

Conjunctiva: the special mucous membrane lining the eyelid and 
the eyeball. 

• 21. Palpebral conjunctiva: lines the inner surface of the eyelid. 

• 22. Bulbar ctmjunctiva: the reflection of the palpebral conjunc¬ 
tiva onto the eyeball. 

23. Third eyelid (palpelxa tmia) or "nictitating membrane": the 
fold of conjunctiva, leinftxced by cartilage . located between the 
eyelid’s medial angle and Ote eyeball Retiactkm of the eyeball 
causes the third e)«lid to move aciDssand im)tect dteeyeball. The 
aland of the third evelid is a lacrimal glanL 


SPECIES DIFFERENCES 

24. Corpora nigra (L. black body) or granula iridica: 
several black masses at the ui^r and lower edges of the iris 
in the hexse and ruminants. 


CLINICAL 


• '-■•kV'i;.. 


Cataract; the loss of lens transparency. The ihbst coi^^: 
cause is aging. • 

•' ■•.vV'- 

Glaucoma: a group of eye diseases characterized by Ian ' 
increase in intraocular pressure which causes physitilt^^. 
changes in tbetqHic disk and typical defects in the fleld ctf :. ' 

Entropion: the inversitm oftheniar0nsofthe.eydi^f::':;;:'V::' 
Ectropion: the evereion of the marj^ of ^ 


.V, :T'LJ 


S^e or hordeolum: inflammauc^ Clf the glah^ 
wiihihedlia. 

• •'•'-y:--rs*' 

Enucleation of the eyetaii: ccminicsh:in ci^^ ^ # 

f«-cancereye. ■ ' - 




s'* -r*.'* 


■' . .>.V.V..S''V'. .• v,l 
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Fig. XI-31 - Horse - Eye 
- rostr. view 


' Horse - Extrinsic 
muscles - lat. view 


Fig. XI-33 - Horse * Extrinsic eye muscles 


a. Trochies 

b. Corpora nigra 


OUNICAt 


(CwV^. 

not-^ aruf^, jsig^t^^t jxt^le^^ is if 

or^t^Ste^inai^isaifi^^andtfteaniihalcw'tshutii^^ 
eye. Tofe can lead drying pf thd eye. : 
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1. Auricular cartilage 


Fig. XI-35 - Ox - Auricular cartilage 

& skull 


Fig. XX-34 - Dog - Auricular cartilage 


a. Hftlix 

b. Aptx 

€. cnit of helix 

d. Let. erut of helix 

e. Pretrafic coteh 


f. Trague 

g. Intertragic notch 

h. Afttitrague 

i. Aftuiar cartilage 


EAR (L. Qurisi G. tht cxgan of howng and balanco. It is auditory covered on both sides with skin, 

divided into three portions - the outer, middle, and innw. 

FxtenialaudUoi7raeatu$:tbepassagewayfromthepinnatothe 
OUTER EAR: the pinna and the external auditory meauis. ear drum. 

Pinna (L. a feath w, wing, or fin) or auricle: the fleshy appendage 
attached to the side of the skull by muscles and ligaments, making 
it Very mobile. It functimis to catch and direct sound waves toward 
the middle ear (ear drum). 

1. Auricular cartilage: the elastic framewori: of the pinna and 


CtINICAL 





EAR 


Hea(i^553 


5. Stapes 


6. Oval window 



2. Tympanic membrane 


7. Round window 


Fig. Xl>3tf - Middle ear & inner ear 

(schematic) 


A- Ebct. 84Jditocy nttMut 

B. UtricU 

C. S^cculi 

D. CoehUar duct 


1. MIDDLE EAR or tympanic cavity: the part of the ear inside 
Of mo including the tympanic membrane. It contains the auditory 
ossicles and the opening to the auditory tube. 

2. T^panic membrane (lim-PAN-jlc) or ear drum: the thin, 
seimuansparent partition between the external auditory meatus 
and the middle ear. Tbe ear drum is vibrated by sound waves. 

Auditory ossicles (ear bones): the three bones extending across 
the middle ear from the ear drum to the oval window of the 
cwhtei Tbey transmit and amplify vibrations of the ear dram to 
the oval window, setting up vibrations in the fluid of the cochlea. 

• ^Malleus (the “hammer”): the small bone connecting the inner 
surface of the tympanic membrane and the incus. 

• 4. lecus (“anvil”): the ossicle between the malleus and stapes. 

• 5. Stapes (“sUrrup”): the smallest bone in die bodv. Its base fits 
into the oval window. 


6. Oval (vestibular) window, one of two openings between the 
middle and inner ear. It is filled by the base of the stapes, which 
pushes inward. 

7. Round (cochlear) window: the other opening between the 
middle and inner ear, located below the oval window and covered 
by a secondary tympanic membrane, which bulges outward with 
fluid movement. 

8. Auditory tube (euslachian tube): the passageway between the 
middleear and nasopharynx. It functions to equalize pressure on 
both sides of the ear drum, protecting it from rapture. Swallowing 

or yawning qiens the auditory tube, allowing air into the middle 
ear. 


CLINICAL 

Auditory tube (8): a poienUal path for spread of infection 
from the nasopharynx to the middle ear. 
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2. Auditory tube 


1. Guttural pouch 


O 





( .1 

• Jv 


Fig. XI-37 - Horse - Head - cross section 

2. Pharyngeal opening of 
the auditory tube 


a. Lni, compartment of 
the ffutiural pouch 

b. Me4. compartment of 
the futtural pouch 

c. Stylohyoid bone 

d. Oppoeing medial walla 

«. Rectus capitifl & , 

longus capitis mm. 'V 


f. Epiglottis 

g. Nasopharynx 

h. Larynx 

i. Basilar part of 
occipital bone 

J. Atlas 
k. Mandible 




Fig. Xl>38 - Horse - Head - sagittal section 


* 


GUTTURAL POUCH (GUT-ur-al): large, ventral diverticula of 
the auditory tubes in the horse. Located between the cranium and 
the pharynx, a numb^ of cranial nerves and the internal carotid 
artoy pass nexiio thedorsal partofa pouch. The stylohyoid bone 
partially separates the pouch into lateral and medial compart¬ 
ments. The two guttural pouches are separated cm the midline by 
a membranous wall (d). 

2. Pharyngeal opening of the auditory tube: small slits in the 
lateral nasopharyngeal wall that open into the auditory lubes, 
thus, into the guttural pouches. 


CLINICAL 

Guttural pouch Infections: respiratory diseases can 
into the guttural pouches from the pharynx. .*i 

Drainage of the guttural pouch: perfwmed by pa^ng 'a 
catheter (long hollow tube) thrcnigh the ventral nasal 
into the pharyngeal opening of the aidftory bibe; thq^; 
guttural pouch. ' 

Epistaxis: bleeding from the nose. A mycotic (fung^-^^^;- 
of the guttural pouch ihay erode ^ 

carotid artery, causing a sodfen 
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Fig. XI-39 • Bony labyrinth 



6. Semicircular canals 


5. Vestibule 


2. Scaia vestibull 


Oral window 


Semicircular ducts 

10. Ampulla of 
semicircular ducts 


window 


4 . Cochlear duct 


4. Cochiear duct 

3. Scaia tympani 


11. Saccule 


12. Utricle 


Cochlea 


Fig. XI-40 - Membranous labyrinth 


IWNER EAR: consists of the bony (osseous) and membranous 
labyrinth. 

Bossy (osseous) labyrinth (Fig. XI-39): a series of cavities in the 
tCiupora! bone; lined with periosteum and divided into Lhc vesti¬ 
bule. cochlea, and semicircular can^s. 


«Pefilympb.; nuki within the tony labyrinth, surrounding the 
m^nbranous Isbyrinth. 

Mensbranous labyrinth (Fig. XI-40): a series of tubes and sacs 
within ihe bony labyrinth. 

• Endolymph: fluid within the membranous labyrinth. 
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Fig. XI-41 < Cochles • cross section 



Bas«ment membrane (Xl>41) 

b. ReiMner'e membrane 

c. Tectorial membrane 

d. Hair celle 


1. COCHLEA (KOHK-Iee*a) (L. snail shell): ihe snail shell-like 
part of the inner ear associated with hearing. ITie cochlea consists 
of an outer bony coil and an inner membranous cochlear duct. 

Bony labyrinth - cochlea (Fig, XI-30): a bony, spiral canal 
making a number of ttims around a central bony core, the 
modidus (moh-DY-oh-lus). The membranous cochlear duct di¬ 
vides the bony spiral lab^nih into two channels - the scala 
vesiibuli and ^ scala tympani. 

• 2. Scala vestibuli: the canal of the bony labyrinth communicat¬ 
ing with the vestibule, the middle ear at the oval window, and the 
scala tympani at the apex of the cochlea. 

tympani: the continuation of the scala vestibuli from 
^ the apex of the cochlea to the-round window. 


Membranous labyrinth: a membranous lube separating the two 
canals of the bony labyrinth and forming the cochlear ducL 

■ 4. Cochlear duct or scala media: the ^iral canal extending 
from the base to the qtex of the cochlea, between the canalsof the 
bmy labyrinth. It is filled with endolymph and contains the ^iral 
organ. 

• Spiral organ « organ of Corti (Fig. XI-33): die oigan of 
hearing consisting of a seriw (rf hair cells on the inner surface of 
the membranous labyrinth. Biding of the free ends of hair cells 
by vibrating endolymi* generates a mechanical signal transmit¬ 
ted by the cochlear branch of the vestibulocochlear nerve (CN 
Vm) to the brain where it is perceived as stnind. 
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Fig. XI-42 - Ext. auditory meatus, middle & Inaer ear (schematic) 


PHYSIOLOGY of HEARING 


Sound waves reaching the ear are directed by the pinna to the 
erten^ auditory meatus (1) and then to the tympanic roem- 


Therouiidwuid(m(lQbolg»inu)lbemiddleearandtbenbock 

into the scala tympani, reversing the fluid wave movonent 


The tympanic membrane (2) is vibrared by the sound waves. 

The malleus (4), connected to the tympanic membrane’s inner 
^ace, i«sses on and amplifies vibrations via the incus (5) and 
stapes (6) to the oval win^w (?). 

window by the stapes sets the perilymph 

( 10 ) mtoawavc motion thattravels through thescala vestlbuU (8) 
and scaSa tympani (9) to the round window (16). 


Vibrations of the scala vesUbuli and scala tympani generate wave 
motxm of the entMlymph (15) within the cochlear duct (11), 

distriacit^ die hair crils of the ^iral (xgan ( 12 ). 
ThemovemaHofthehairce!ls(14)oftiie8piralorgandevriop8 

a nerve impulse. 

The n«ve impulse passes through the cochlear branch of the : 
vesUbulocochlear nerve (CNVIll) to the hearing centers in the ^ ■ 
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Vi 



Fig. Xl-44 - Macula 


Fig. XI-43 - Membranous labyrinth, utricle, 
saccule and one ampullae opened 


4. Semicircular ducts 


. Cristae 


2. Utricle 


1. Saccule 



a. Otolithic numbruie Fig. XI-45 - Crista 

b. OtoUfchi 

c. Hair «t1U 

d. "Hairs* (kifiociUa) 
a. Cupula 


VESTIBULE (]Pig.XI-39): the central, expanded portion of the 
iraier ear. 

Membranous labyrinth of the vestibule (1,2): consists of two 
sacs called dte utricle and the saccule. 

1. Saccule: a sac cd the membranous labyrinth. 

2. Utricle: connected to the saccule by a small duct 

3. Maculae (MAK-yoo>lee) (sin. = macula): static equilibrium 
receptms located perpendicular to each other in the utricle and 
saccule. 

Half (receptor) cells (c): the receptor cells of maculae carrying 
impulses to the vestibular branch (d the vestibulocochlear nerve 
(C^Vin). The otolithic (cdi'toh-LITH-ik) membrane (a) is a 
gelatinous layer over the h^ cells in which the **hairs** Odnocilia) 
(d) are embedded. Ihe otoliths Q)) are calcium carbonate crystals 
forming a layer over the otolithic membrane. 

PHYSIOLOGY of STATIC EQUILIBRIUM: The otolithic 
membrane (a) is moved by the weight of the otoliths (b) under the 
pull of gravity. Thus, smic equilibrium is colcemed with “body 
(head) posiiicMi" relative to gravity. This bends the hair celts (c) 
embedded in the otolithic membiwe, generating a nerve actim 


potential. The impulse is carried by the vestibular branch of the 
vestibulocochlear nerve to the brain. 

SEMICIRCULAR CANALS: the three bony canab vising 
from the vestibule, airanged dt aiq)FOximately ri^ angles toeach 
other. 

Ampulla: an enlarged swelling at the end of each smnicircular 
canal. 

Membranous labyrinUi (fig. XI-3S): lines the bony labyrinth. 

4. Semicircular ducts; the membranous labyrinth of the semicir¬ 
cular canals communicating with the utricle. 

5. Crista: the receptor organ found in the ampulla of each 
semidrcul V duct. Ccxnposed of hair (rec^tor) cells and siqjport- 
ing cells, it senses motion of the head. The cupula (e) is a 
gelatinous mass cowing die crista. 

PHYSIOLOGY of DYNAMIC EQUIUBRIUM: When the 
head moves, endolymph pushes the cupula (e) bending the hair 
cells (c) which send impulses via the vestibular branch of the 
vestibulocochlear nerve (CNVIII) to the brain, thus, detecting 
angulv (rotational) acceleration or deceleration of the head. 
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LACRIMAL APPARATUS 
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1« Lacrima! glaod 


Fig* XI-46 * Ox - Position of 
lacrimal apparatus 


«. Med. ftns)* of 
b. Boq« 

e. NuaI mueota 
d. Nottril 


2» Lacrimal puncta 




Fig. Xl>47 • Ox > Lacrimal 
apparatus 
(schematic) 



5. Nasolacrimal duct 


LACRIMAL APPARATUS: the group of structures that manu* 
facture and drain away tears. 

L Lacriniai gland: the pink gland lying on the dorsolateral aspect 
of the eyeball. It releases its senxnuctMis secretions via a number 
of ducts onto the surface of the eyeball. 

2. Lacrimal puncta: the openings of the lacrimalcanaliculi on the 
upper and lower eyelids near the medial angle (canthus). 

3. Lacrimal canaliculi: the small canals from die lacrimal puncta 
to the lacrimal sac. 

Lacrimal sac: located in a fossa in the lacrimal bone’s orbital 
surface, it marks the beginning of the nasolacrimal duct 

5. Nasolacrimal duct: the duct extending from the I»:nnfal sac 
to the rostral part of the nasal cavity, first traveling in a bcmy canal 
in the lacrimal arid maxillary bones and th&i de^ to the nasal 


mucosa before opening into die rostral nasal cavity. 


Innervation: parasympathetic innervaticn by the facial nerve 
(CnVH). These fibm are in the area of the middle ear along widt 
the sympathetic innervation. 


• S'. 




Middle ear infecti 
the ;^i^ io 
secfetfciicf^lac 
tis 

Kerai 



CLINIGAL.::v:'-' .• 

(ffithi^fibendlr 
cdoseideocea^ 

dva This can bb 

trea^by tr^ci^ibi^g ttepar^lut^^ 

ieyelid. When'diedog sees foo^ ('’spit"):CHfiio its; 

*.!<•••.»•. . 

f cornea* 
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TYPES OF NERVES 

SIMPLIFIED FUNCTIONAL CLASSIFICATION of 
NERVE FIBERS, 'ne fkinctional ciassifkatioa o( nerve fib* 
ers is confusing (complicated); with the words special, general 
visceral, and somatic meaning different things for different neu¬ 
rons. Students have difficulty learning the complicated method 
^ soon f^et it if not constanUy used. Fbr learning purposes, 
this text simj^fies diis classidcatioQ by dividing the nerves 
consisting of certain fibers into three groups: 1. Motor and 
senso^ fibers. 2. ANS fibers, and 3. Special sensory fibers. The 
simplified and old "complicated" functional classificadons are 

compared as a reference fw bo(^ that use the complicated 
method. 

1. Motor and sensory fibers: sranatk motor fibers to skeletal 
muscle and somatic sensory fibers from skin and deeper somatic 
stnicuires (skeletal muscle, skin, tendons, bones, etc.). 

2. ANS fibers (motor and sensory): fibers to and from smooth 
muscle, cardiacmuscle.andglands. Tltesefibers.boihmotorand 

sensory fibers, are pan of the autonomic nervous system (ANS). 
Tbey ^ ^bdivided into fibers of the sympathetic and parasym- 
pMhetic divisions. Sympathetic fibers are carried by branches of 
all spinal and most cranial nerves. Parasympathetic fibers are 
restricted to some sacral spinal roots 0)el vie nerve) and only a few 
cranial nerves (Cnn ID, Vn, IX and X): 

3. Special sensory fibers: fibers carrying taste, smell, vision, 

hearing & vestibular function overa few cranial nerves (Cnn I 11* 
VII. Vm. and IX. ’ ’ 

NERVE FIBERS; nerves can have any combination of these 
fib^. Nerves that innervate skeletal muscle carry sensory infor¬ 
mation from the muscle. The sensory component is understood, 
but Ignored in naming motor nerves. All spinal nerves and most 
cranial nerv« possessing ANS sympathetic motor fibers are 

ignor^inthisclassification. The initials indicateihecompUcated 

functional classlficaiicm of fibers carried by each type of nerve. 

• Mixed nerve: a nerve consisting of both somatic sensory and 
motor fibers (SVE, GSE, GSA). It also possesses ANS sympa- 

iheuc motor fibers (GVE). 

•Motor nerve (SVE. GSE); a somatic nerve consisting of motor 
fibers to (and sensory fibers from) voluntary (skeletal) muscles. 

It also possesses ANS sympathetic motor fibers (GVE). 

• Senary nerve (GSA): a somatic nerve consisting (rf only 
romaiic sensory fibers. It also carries ANS sympathetic motor 
fibers (GVE). 

• Special sensory nerve (S VA, SS A): a nerve possessing special 

sensory fibers dealing with smell, vision, hearing, or taste (soeciaJ 
senses). 

• Autonomic (ANS) fibers (GVE, GVA): a part of all spinal 
nerves and some cranial nerves. 

Omiined below is the relationship of the "simplified" functional 


classification to the actual "complicated" functional classifica- 
tion. 

MOTOR (SVE, GSE) and S^SORY FIBERS (GSA)' die 
somatic motor fibers (SVE and GSE) supply striated skdetal 
muscle. The difference between SVE and GSE is the type of 
^bryonic tissue the muscles from which they innervate are 
dcriv^ GSA fibers carry saisory information from SVE & GSE 
^I^lied muscles. GSA fibers ^so carry sensmy informatkMi 
frtHn skin and other deep structures other than muscles and are 
called sensory fib^. The simplified method groups all th^e 
(SVE, GSE & GSA) into motor and sensory fibers. 

• Special visceral efferent (SVE): motor fibers supplying striated 
sketelal muscle derived froru embiyonic branchial ardi meso- 
d^m. These are found in only a few cranial nervff - 

viz. - Muscles of mastication (Cn V) 

- Muscles of facial expression (Cn VII) 

• Muscles of palate, pharynx, esophagus. & larynx 
(Cnn IX. X & XI) 

- Trapezius muscle (Cn XI) 

• General somatic efferent (GSE): motor fibers supplying striated 

skeletalmusclewithibecxceptionofihose derived from branchial 
arch mesoderm. Such fibers are found in branchesof all spinal and 
some cranial nerves: 

viz. - Extraocular muscles (Cnn III, IV, & VI); 

- Muscles of the liMigue (Cn XII) 

• Striated muscles of the neck, trunk, tail, diaphragm, 
and pelvic limbs (spin^ nerves) 

- Striated sphinetCTS of the urinary and gastrointestinal 
tracts 

• General somatic afferent (GSA): sensory fibers supplying the 
body surface (skin and subcutaneous Ussue) as well as deeper 
structures (bones, skeletal muscles, tendons, etc.) derived from 
embryonic somatic mesodeim. Fibers are found in branches of all 
spinal nerves, but only a few cranial nerves. 

viz. - Skin of head and face, and lining of the nasal and oral 
cavities (Cn V) 

- Skin of the rest of body, tendons, ligaments, joiiit 

capsules and skeletal muscles diioughout the body. • 

V 

ANS FIBERS, (GVE) and sensory (GVA): carry motc^ 

(GVE) and sensory (GVA) fibers to and from smooth muscle, 
cardiac muscle, and glands, respectively. 

•General visceral efferents(GVE); motor fibers supplying smooth 

muscle, cardiac muscle, and glands throughout the body. This 
fiber classification may be subdivided into sympathetic and 
parasympatheUc components, which are part of all spinal nerves 
and most cranial nerves (sympaiheuc GVE). Some may be 
restricted to sacral spinal roots forming the pelvic nerve and a few 
cranial nerves (parasymBatheiic GVE); 
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viz. Parasyrn-j)athetic GVE; ^ 

- Smooth muscle of iheciliary body and iris(Cn III) 
• Salivary, nasal, and lacrimal glands (Cnn VII & 

IX) 

- Smooth muscle of cervical, thoracic & abdominal 

viscera & cardiac muscle (heartXCn X) 

- Smooth muscle of the pelvic viscera (pelvic nerve) 


- Blood vessels, glands. & viscera of cranial cervical, 
thoracic, abdominal & pelvic regions 
• Blood vessels & glands of the limbs 

SPECIAL SENSORY FIBERS (SVA & SSA): carry special 
sensory information of taste, smell, vision, hearing & vestibular 
function. 


Sympathetic GVE (cranial nerves & spinal nerves): 

• Smooth muscle, glands, and blc^ vessds of the 

skin of head, trunk & limbs 

• Smooth muscle of cranial, cervical, thmacic & 

pelvic blood vessels and viscera 

• Cardiac muscle of the heart 

• General visceral afferent (G VA): senscuy fibers supplying blood 
vess^s and viscera throughout the he^ and body, and the 
endodermally-derived mucosa of the respiratory and 
gastrointestinal tracts caudal to the nasal and oral cavities. Such 
fibers are earned in branches of every spinal nerve and probably 
most cranial nerves: 

viz. - Chemoreceptors and barorec^iors associated with the 
inienial carotid artery & aortic arch (Cnn IX & X) 
- Mucosa of the nasopharynx, wopharynx & laryngqiha- 
ynx (Cnn XI & X) 


• Special visc^ affeients (SVA): senstHy fibers leqmnsible for 
carrying to the brain information related to taste and smell. All 
such fibers are associated with cranial nerves: 


viz. • Taste recqitors ("taste buds”) in the ttmgue, palate & 
epiglottis (Cnn VH, XI & X) 

• Olfactory recqiUKS on the nasal ^iihelium (Cn I) 

* Special somatic afferent (SSA): sensory fibers responsible for 
carrying to the brain information related to vision, hearing and 
vestibular function (balance, body position, etc.). All such fibers 
are associated with cranial nerves: 

viz. - photoreceptors in the retina (Cn 11) 

• Auditory receptors of the cochin in the inner ear 

(Cn Vlll • cochlear part) 

• Receptors in the vestibular apparatus in the inner ear 

(Cn VIII - vestibular part) 


't?: 


1 

Classification 

Somatic 

ANS 

^>ecialsenses 

Sirr^iified functional 
fiber classification 

Motor Sensory 

ANS (Motor & sensory) 

Special senory 

Complicated functional 
fiber classification 

(SVE)(GSE) (GSA) 

(GVE) (GVA) 

(SVA) (SSA) 
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NEUROANATOMY 


Neufoanaiomy and neurology, historicaUy, have been portrayed 
as requiring an elite knowledge to master. Tliis section attempts 
to simplify neuroanatoroy for the future iwacticing veterinarian, 
not dte future neurologisL A basic undeistandingof the "steleton" 
of neuroanatoray wUI help the "counliy" veterinarian to localize 
neurological lesions without fancy equipment This is an 
induction to build on. thus, touches only on a limited number 
of structures. Once these are learned, the moreadvanced U terature 
will hopefully be less daunting to the student Localizing lesions 
m the nervous system requires a basic understanding of bow the 
nervous system is organized, its stroctiires, and connections. The 

^ divided into a central nervous system 
(CNS) which includes die bnin and spirtal cofd; and a peritriieral 
nervous system consisting of the cranial and ^inal nerves and 
pnglia. The n^ous system is also organized in a segmental 
tashion ^sisting of peripheral spinal and cranial nwvcs and the 
part of the central nervous system from which they arise. 


Ihe cerebellum uses proprioc^ve infonnation to cooidinate 
posture and inovemeiu. Loss of proprioception can indicate a 
lesiOT anywhere along this path: in a peripheral nerve, the roinal 
cord, brain stem, cerebrum, or cerebellum. Postural reactions are 
used to evalume profMioception. 


• 7. Superfictal and deep pain sensor 7 fibers: travel up the 
peripheral nerves, ^inal and, and brain stem to the cerebrum to 
beperodved. 


MyottHue: the muscles or 
nerve (LMN). 


muscle grcHqis innervated by a spinal 


perraatome; the area of skin innervated by one spinal nerve 
(sen^). Knowing the spinal segments innervating myotomes 
and dermatomes can be used to localize lesions. 


SPINAL CORD: can be divided into segments. 

1. Spinal cord segment and its pair of spinal nerves: A spinal 
cord te^ent is demarcated by the pair of spinal nerves that arise 

frtHniL Spinal nervesconsistofsensoryandmoKn^fibers thatpass 

over the dorsal (sensory) and ventral (motor) roots, reflectively. 

2. Reflex arcs: the functional units of the nervous system. They 
are programmed motor actions. A reflex arc consists of a receptor, 
a sensory neuron, usually one or more interaeurons, a motor 
neuron, and an effector. 


3. Lower motor neuron (LMN): the efferent neuron of a refle 
^ihat connects the spinal cord to the muscles ^ glands of ih 
body. The lower motor neuron can be fiontancously active 

reflex arc by higher centers produces specific 


4. Upper motor neurons (UMN): pass in descending mntnr 
1^ that connect higher centers (the brain and brain stem) with 
Uie lower motor neurons of the reflex arcs. They usually act to 
inhrbu the spontaneous activity of thelower moiorneuron until an 
action IS desired. They then stimulate the lower motor neuron to 
produce a programmed action. 

5. Amending sensory tracts: carry sensory (afferent) information 
up the spinal cord to higher centers in the spinal cord and brain 
bensory (afferent) neurons carry such information as pain 
temperature, touch, and proprioception from the periphery up the 
spm^c^ to ihe Irain. The main information used clinically is 
superficial pain, deep pain, and proprioception. 

• 6. Proprioceptive fibers: sense the position of different body 
pans in relationship to each other and to the environment. This 
sense is carried from receptors in the skin, fascia, muscles, and 
joints up penpheral nerves to the spinal cord. Proprioceptive 
fibers then travel up the spinal cord to pass through the brain stem 
to reach the cerebellum and cerebral cortex. The cerebral conex 
interprets this information and sends motor information down 
descending tracts to reflex arcs to make adjustmer.K in nosiiirft 


BRAm: also organized into segments, although less distinct 
Functionally, it can be divided into cerebrum, thalamus, brain 
stem, vestibular system, and cerebellum. 

8. Cerebrum: includes the cerebral hemispheresand 

It deals with voluntary motor control behavior, and mental status. 

It interprets vision and auditiOT, proprioception, and general 
sensations. 

9. Thalamus: a pan o[ the brain stem. Functimially, it is closely 
related to the cerebrum to which it relays infonnation It also 
controls the autonomic nervous system (ANS) and the endocrine 
system. 

\ * 

I * 

10. Brainstem: functionally includes the midbrain, pons, and ^ 
medulla oblongata. 

• Walking motion reflex centers: located caudal to the midbraiii 
Higher centers initiate and stop the motion through descending 
motor tracts that sross OYCT in the midbrain. A cat with its 
cerebrum removed (decerebrate) can be made to walk/run by 
putting electrodes into the luainstem. 

• Reticular activating system; Housed in the brain stem, U is 

concerned with the conscious level (alertness, depression stiipw 

and coma). ’ 

• Cranial nerves n to XII: associated with the brainstem. 

11. VestJbularsystem: controls postureandbalance in relationship 

to gravity; and eye movements in relationship to head movements. 

It is divided into peripheral and central portions. 

• Peripheral vestibular centers: located in the inner ear. they 
consist of the labyrinth, receptors, and the vestibular nerve. 

• Central vestibular portion: includes the vestibular nuclei in the 
brain stem ar.cl centers in the cerebellum. 

12. Cerebellum: concerned with coordinating movwnents, but r 
does not initiate them. It also has''c«mections to the vestibular 
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NERVOUS SYSTEM 


Fig. NS-1 -Nervous system (schematic) 



1. Spinal cord segmem and its 
pair of spinal nerves 

2. Reflex arcs 

3. Lower motor neuron (LMN) 

4. Upper motor neurons (UMN) 

5. Ascending sensory tracts 

• 6. Proprioception 

* 7. Superflcial pain sensory flbers 


♦ 7. De^ pain sensory fibers 
8<12. Brain 

8. Cerebrum 

9. ITialamus 

10. Brainstem 

11. Vestd>ular system 

12. Cerebellum 


system to help coordinate balance and posture. 


• Par^)aresis or paraplegia: only the pelvic limbs. 


DEFINITIONS: Once the organization and functitMis of the 
diKerent parts of the central nervous system are understood, 
lesions affecting each pan can be disc«ued. Rrst, some terms 
need to be understood: 

Analgesia: the absence of pain perception. 

Depression; an awake animal that is relatively unresponsive to its 
envirwiment. 


Flaccid paresis or paralysis: decreased or no tone with paresis or 
paralysis due to lesions of LMNs. 

Spastic paresis or paralysis: extra tone Qtypertonici^) with 
paresis or paralysis due to lesions UMNs. 

Hypertonicity: excessive muscle tone (not tetany which is rigid, 
fixed muscle ctmtraction). 


Stupor: an animal that sle^)s unless aroused by a stnmg stimulus. 

Coma; an unconscious animal that can't be aroused. Ctunplete 
disconnection of the reticular activation system from thec^txal 

cortex causes coma and is uMially due to a severe brain stem 
lesion. 


Ataxia: alack of coordinated movements with or without ^saicity 
pr paresis. Lesions of the entire nervous system neuroaxis may 
cwise ataxia. Aldiough not ^wcific, it shows up frequently and is 
indicative of the nervous system. 


Tremor: small, rapid, alternating movements at rest. 


Paralysis: the complete loss of motor activity. 

Paresis (weakness): the partial loss of voluntary motor a^vi^. 
Paresis and paralysis are due to partial or complete loss, 
respectively, of voluntary motor stimulatitm due to damage trf 
either UMNs or LMNs. The suffix ^paresis and -plegia are used 
to describe paesis and paralysis, respectively: 

• Monoparesis or monoplegia: one limb is involved. 

• Hemiparesis or hemiplegia: both limbs on (me side. 

• Tetraparesis/quadraparesis or tetraplegia/ quadriaplegia; 

all four limbs are involved. 


* lutentioQ trmor a tremor that becomes worse widt initituion 
of a movement and disappears at rest It indicates ceretellv 
disease. 

Myoclonus (flexor ^tasm): coarse jeilting moments of muscle 
groiq)S at rest 

Dygnetria (Gr. dys, abnormal * metron, measure): impn^ 
measuring of distance in muscular activity, either too short or too 
long a range motion (e.g., goose stepping). Cerebellai disease 
causes dysmetria (especially hypermetria). 


i 

LMN/UMN 


UMN or LMN; spinal cord and peripheral injuries will have 
characierisuc signs. The concept of UMN and LMN helps 
differentiate peripheral from coitrai lesions; and, if central, helps 
localize the level of the lesion. The central nervous system will 
not regenerate. If the cord is severed, function below the lesiwi 
will not be restwed. Partial damage to the spinal cord may recover 
in ume. but after a certain period it will not improve. 

LOWER MOTOR NEURON (LMN): the final common 
pathway from the central nervous system (brain or ^inal cord) to 

amuscleorgland.Thesearethemotorpartsofthereflexarcs The 

somauc nervous system hasoneLMNperrefiex arc. theautonomic 
nervous system has iwoLMNs (preganglionic and postganglionic), 
^eccll bodies of a LMNs are located in die brain and spinal cord. 
They leave the CNS over the ventral roots, spinal nerves, and 
crania! nerves to reach the perijAery. 

l^N damage: can affect the nerve in the periphery or its cell 
body in the spinal cord segment or brain stem, causing loss of 
acUvity of the muscle or gland innervated, resulting in paresis or 
paralysis. This is a flaccid type ("limp as a dish rag") paresis or 
paralysis due to lossof the spontaneous stimulation of the LMN. 
Partial or complete damage to a lower motor neuron results in 
decreased (hypotonia) to no tone (atraiia) and decreased reflexes 
(hyporeflexia) to absent reflexes (areflexia). LM^’ damage results 
m fasiatrophy (neurogenic atrophy) within one week. These signs 
are very valuable in localizing lesions. (With lower motor neuron 
dysfunction point your thumb to tiie floor to indicate that every thing 
decreases or disappears). 

UPPER MOTOR NEURON (UMPO; a central nwvous system 
neuron that effects lower motor neurdns. UMNs are responsible 
for initialing and maintaining conscious movements and for tone 
in the extensor muscles to maintain posuire. Located totally in the 
c^tral nwvous system, they project down descending motor 
wets onto lower motor neurons, either , directly or through 
intemeufons. The ultimate UMNs are in the cerebral ccHtex 
(voluntary center, the seat of true consciousness). There are two 
populations of UMNs - excitatory and inhibitory. The excitatory 
UMNs, under normal conditions, tte kept inactive, thus the 
descendi'i? tracts usually inhibit'4^1N activity. LMNs are 
spontaueoussy active without the inputof UMN. If the UMNs are 
damaged, the LMNs increase their activity. 

UMN damage causes loss of the aBility lo initiate voluntary 
motor activity, possibly uncontrolled hyperactivity due to 
dKreaseofinhibitiononLMNs. (Therefore, point your thumb iro 
with UMN damage to indicate thai^vitv goes up). In UMN 
disease': tne tone will be normal to rnCTeaife&. Reflexes will tend 
to be normal or increased (nonnoreffexia * hypeneflexia). They 
will rhow a spastic paresis or paralysis. The atrophy is a disuse 
type (not neurogenic), because the LMNs are intact. These LMNs 
still sti'iiulaie the muscles through reflexes, thus, the atrq>hy will 
have a slow onscL An animal with a minimal UMN loss and the 

ability to walhmaynotdevs’opsignificantcifophy.Tocompensate 

iOr posture, the extenson; h^ve more torse than the flexors. So with 
Lss of upper mo'or n-stron input on lower motor neurons the 
extensors are more than lae flex.ors, resulting in an 


extended limb with spastic paresis or paralysis. 

Damage to the spinal cord will result in dysfunction to the area (- 
innervated (LMN damage), and hyperactivity to muscles “ 
innervated frran segments caudal to the lesion (UMN damage). 
Damage to a spinal cord segment will show LMN. not UMN, 
signs to peripheral structures its reflex arc innervates. This is 
because UMN signs require intact LMNs. 

LMN disease signs (thumb down) 

• Decreased or absent twie (hypotonia to atonia) 

• Decreased to absent reflexes (hyporeflexia to areflexia) 

• Flaccid psualysis 

• Rapid atrophy (neurogenic atn^hy) within 5-7 days 
UMN disease signs (thumb up) 

• Normal to increased muscle tone (normotonia to hypertonia) 

• Normal to increased reflexes (hyperflexia) 

• Spastic paresis to paralysis 

• Slow (disuse) atrophy 

SHIFP-SHERRINGTON SYNDROME: hvoerextensinn n f the 
forelimbs with lesions to the thwacic spinal cord. Nwirons (border 
cells), located In the L,^ spinal crad, ascend lo the forelimb 

centers losynapse on intenieurons(Renshaw).Theseinlemeurons 

synapse on and inhibit extensor lower motor neurons in the 

cervical enlargement This inhiWtion ofihe extensors coordinates 
walking movements between the limbs of quadrupeds. Lesions to 
this pathway remove inhibition, so the forelirabs are slightly 

hyperextended. f-oweranduppermotorneuronsarestillintaciio , 
the thoracic Ibnb, therefore, thisis neitheran upper or lower motcff V 
neuron sign. This is the only time a spinal craxl injury will show 
signs cranial to the point of the injury. It is usually a bad sign 
prognosUcally, indicating a serious lesion of the spinal cord. The 
hind limb would show UMN signs (activity goes up) when Shiff- 
Sherington signs are seen in the forelimb. This often causes 
confusion in localization. 

UMN/ LMN • localization of lesions: Knowing the difference 
between LMN and UMN signs can be used to localize a spina! 
cord lesion. LMN signs always take jwcference to UMN signs 
clinically. If both are affected, the signs wiU be LMN because 
UMN signs require intact LMNs. 

Example I: 

Signs: flaccid paralysis, absenireflexes, decreased lone and rapid 
atrophy to the pelvic limbs with ncwmal thoracic limb. 

IndKstes a L,-S, spinal cc.ri lesion (Area4) (LMN signs to plevio 
Example 2: 

Signs: spastic isiresis. increased reflexes and tome to the leftpe lv;c 
limb and flaccid paralysis, increased reflexes and tone to the le ft 
thoracic L'tSib. 
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LMN/UMN 




LMN - Lower motor neurons 


Fig. NS - 2 • Localization - UMN/LMN 


Indicates a unilateral C^-T, spinal cord lesion (Area 2) tm the left 
(LMN signs to the left thoracic limb and UMN signs to left pelvic 
limb). 

Example 3: 

Signs; spasticparesis.increasedreflexe$and increased tone to all 

limbs. 

Indicates a C,j ^inai cwd lesion (Area 1) ( UMN signs to all 
limbs). 

Example 4: 

Signs: spastic paresis, increased reflexes and increased tone to the 
pelvic limbs, and normal thorack limbs. 

Indicates a unilateial T,-L, spinal cord lesion (Area 3) on the left 
(LMN signs to the left thoracic limb and UMN signs to left pelvic 
limb). 

Example 5 




y Signs:hyperextended(hmaciclimbandq)astkparalysis,increased 


reflexes and tone in the pelvic limbs. ' < 

• r 

Indicates; a ^inal cod lession (Area 3 )(UMN si gns in 
pelvic limbs and a Shin’-Sherington sign in flte thoracic Iknbs). 


Table 1 LESSION • LMN/UMN • LOCALIZATION 

Le^on 1 - transect ^inal cord from C,^: 

• No LMN signs to cither limb 

• UMN signs & proprioceptive deficits to all limbs 

Leskm 2 - in cervical enlargement, C/T^. 

• LMN to thoracic limb 

• UMN signs &. propnocq)tive deficits to pelvic limbs 

Lesion 3 - dmnage in T,*Lj: 

• No effect on thwack limb (-h/- Shiff-Shoington) 

• UMN signs & ixopnoce{4ive deficits ro p^vk limb 

Lesion 4 - damage to - S, 

• No effect on thorack limb 

■ LMN to pelvk limb, even if UMN are also damaged 
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SENSORY 



Fig. NS- 3 • Cutaneous trunci reHex (schematic) 


OBSERVATION of PAIN: may be diagnostic. Senswy loss to 
a dermatome (which would occur with damage to a peripheral 
nerve along with LMN damage) can be used to localize lesions. 
Assessment of pain is in three parts: (1) ftesence or location of 
pain, (2) Perception of sup^ficial pain, and (3) Perception of deq) 
pain. History and palpation will help locate pain. Lesicms to the 
nervous system will cause decrease in pain distal to Ute lesion. 
Therefore, palpate from distal to proximal. Palpate just strong 
enough to elicit pain. Palpate the limbs and the trunk in a 
systematic manner. 

• Limbs - palpate from distal to proximal. 

• Trunk - palpate. 

• Vertebral pain - palpate. 

• Lum^sacral region - press over the lumbosacral junction, 
or extend the hip to stretch the ischiatic nerve. 

• Neck • flex and extend the neck carefully. 

Ascending sensory tracts: carry sensation up the spinal cwd to 
higher centers. Clinically, the loss of these sensations (superficial 
pain, deep paui and proprioception) can help localize lesions in 
spinal cord compression and provide prognostic indicators. 

Superficial pain semory fibers: These are lost about the same 
time as motor functitms. Superficial pain perception is evaluated 
by using a gentle pinch of a pair of hemostats to the skin. If 
superficial pain is perceived, deep pain will also be poceived. 
Perception causes a behavioral change such as looking toward the 
stimulus or attempts to bite. A withdrawal of the structure Oimb) 
from the stimulus is a reflex, it DOES NOT require perc^lion. 

Deep pain: the first sensory fibers to show signs and the l^t © 
disappear (first to show, last to go). Loss of deep pain is a bad 
prognostic sign. Deep pr.in is evaluated when superficial pmn is 
absent. Increase the pressure of the superficial f»in piacli and 
watch for a behavioral change (attempt to bite). 


Ih-oprioception damage: loss erf proprioception is usually the 
first sign in spinal cord compression. Therefore, testing 
proixioception will indicate problems before other signs (UMN 
and LMN) are present. Ataxia may be noticed which is different 
from cerebellar ataxia. TheanimaldoesnTknow theposiiionof its 
limbs, thus, can't adjust them. Theanimal may stand with itsdistal 
limbs spread (base wide stance), may knuckle over, and may 
delay initiation of movement. For localization, losses of ■ 

propriocepiionareinterpretedlhesameasLMNAlMNsigns(i.e., s 

loss of prc^rioceptioR in the thoracic limb indicates a lesion in the 
spinal cord segment Cj-T, (x cranial to C,). 

Cutaneous trunci reflex or panniculus reflex: a normal reflex 
where a stimulus (e.g., a fly) to the lateral trunk causes the 
cutaneus trunci muscle to twitch. Sensory fibers extend from their 
dermatomes (bands of skin sensation) obliquely craniodorsally to 
synapse in the thoracolumbar spinal cord segments. Ascending 
sensory tracts extend up the spinal cord to the cell body of the 
lateral thcxacic nerve in spinal cord segment C,. The lateral 
thtuacic nerve supplies motor innervatinn in thecuianeoustTunci 
muscle. The dermatomes are one or two vertebrae caudal to the 
point of origin of the sensexy nerves. If a panniculus reqjonse is 
abs«it caudally and then appears cranial to a specific point (e.g., 
transverse plane through L,) the leskm is in the ^inal cord up to 
two vertebrae craniaily (at T„-T„). This response is not found 
over the sacral or cervic^ areas. 

Hyperesthesia: abnormal increase in sensitivity. Lesions u> a 
^inal cord segment will cause a focal hyperesthesia to the 
dermatome supplied. 

Diffuse or multifocal pain: often due to inflammation. 

Focal pain: often due to compression of the spinal cord or nerve 
root 


PERIPHERAL NERVES 

PERIPHERAL NERVE LESIONS: problems localized to 
only one limb (monoparesis) by LMN signs. The problem is in the 
i specific nerve roots, nave w ^oup of nerves or muscles they 
innervate. These can be evaluated by knowing the motor and the 
cutaneous innervation of the limbs. Uien mapping the deficits. 
Damage to individual nerves wUI result in little gait tdmormalities, 
exc^ in the case of the radial, femoral, ischiatic, or penmeal 
nerves. All peri{rf>eral nerve dama^ will ^w loss of cutaneous 
sensation (analgesia) to the dermatomes they inrtervate. 

BRACHIAL PLEXUS 

Suprascapular nerve damage ): causes marlted atrophy to 

the supraspinatus and infraspinatus muscles. This is called 
"sweeney" in horses. Before atrophy, this will cause lateral 
slitting of the shoulder in the horse. 

Musculocutaneous nerve damage (C^): analgesia to medial 
surface of the fcHelimb and inability to flex the elbow. 

Radial nerve damage (C^-T,); depending on the level of damage, 
will show different muscular deficits. If above the innervation of 
the triceps brachii muscle, the animal will not be able to bear 
weight on the limb because it can't extend the dbow, and the paw 
will knuckle over. Damage distal to the triceps brachii will result 
in knuckling over because the paw can't be extended. Analgesia 
will be to the dorsal surface of the paw and forelimb in the dog. 
In horses, the radial nerve only reaches the carpus. 

Median nervedamagefC,*!,): will haveliulegaitabnomnalities, 
maybe a little sinking of the carpus and metacarpophalangeal 
joints. There will be parUal loss ofanalgesia to the p^ar surface 
of the paw. 


Ulnar nerve damage (C,-T^: analgesia to the lateral digit (V) of 
the paw. 


Table 2 • Peripheral nerves 

Nerve & spinal cord 
segment 

i • thoracic limb 

Clinica! sign of damage 

Suprasc^ulta 

c„ 

Motor - aUophy of supra^inatus 
and infraspinatus muscles 

Musculocutaneous C^ 

Sensory loss - med. ride of limb 
Motor • inability to flex elbow 

Radial 


MOKX- 

High - inability to bear weight 
Low • knuckling over 

Sensory loss • dors, forelimb (only 
to carpus in horse) 

Median 

C,-T, 

Motor • little effect 

Sensory loss, partial • palmar paw 

Ulnar 

C,-T, 

Motor • little affect 

Sensory • analgesia fifth digit 

Sympathetic 

C,-T, 

Miosis, ptosis & enophthalmia 


Sympathetic nerve damage: although not part of the brachial 
plexus, their {^ganglitmic fibers travel over the roots of the 
brachial plexus and can be damaged with the brachial plexus 
nerves. Si^s are miosis, ptosis, and enophthalmia (Horno's 
syndrome). 


Avulsions of the roots of the brachial plexus: the pulling off of 
the spinal roexs from the ^inal cord due to trauma (hit by car). 
Signs exhibited will dqiend on the number of roou involved. If all 
roots (tf C^*Tj are invt^ved, the limb will be paralyzed and dragon 
the grour^ along with loss of sensation dikal to the elbow. 


LUMBOSACRAL PLEXUS; 

Obturator nerve damage (L^): will cause latoal slipping on a 
slick surface due to loss of addueux muscle control. 

Femoral nerve damage (L,^); will result in severe gait deficits: 
the animal can't bear wdght on the pelvic limb because it can't 
extend the stifle. Analgesia occurs on the medial surface of the 
limb. 


Ischiatic nerve damage (L,>Sj): results in knuckling over 
(peroneal nerve), but has the ability to bear weight (intact femoral 
nerve). There will be loss of sensation below the stifle, except on 
the medial side (s^henous nerve). 

Peroneal damage (L,*S,); results in knuckling over due to 
inability to extend the digits. Cutaneous sensation is lost to the 
dorsal surface of the leg and pes. 

Tibia! nerve damage (Lj'S,); results in dropping of the hock and 
analgesia to the plantar ride of the paw. 

SYSTEMIC or MUL'HFOCAL NERVOUS SYSTEM 
DISEASE: do not have signs consistent with a single focal lesion; 
have diffuse or multifocal signs (e.g., inflammation, nutritional, 
toxic.orinelabolicdisea$e$).lnf1ammation usually causes diffuse 
or multifocal pain. 


Table 3 • Peripheral nerves • pelvic limb 

Nerve & spinal cord Clinical sign of damage 
segment 

1 ObUifator 

Motor • lateral slipping 

Femoral 


Motor • inability to bear wei^t 
Sensory loss • med. limb (s^henous) 

Sciatic 


Motor - nuckling over 

Sensory loss- all teg and pes, exeqH 
med. surface 

Peremeal 


Motex - knuckling ova 

Sensory loss - dorsal leg & pes 

Tibial 


Motor • little affect 

Sensory loss - plantar leg and pes 
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Lesionsoftbe brain stem(midbrain,ponsand medulla <^ongata): 

by afFecling the reticular activation systwn, will decrease degrees 
of consciousness from depression to sbjpor to coma. Deficits in 
cranial nerves HI to XII, arising from the brain stem may indicate 
brain stem lesions. Walking motion reflexes are genoated in 
centers caudal to the midbrain. Higher centers initiate the motion 
through descending motes- tracts th^ cross over in the midbrain. 
Therefore, the midl^n is a clinical localization point for most 
motor tract systems. Lesions rostral to the midtsain (coebro- 
diencephalic disorders) affect the contralateral (<^^ite) side of 
the body with proprioc^tive deficits, but a normal gait Lesk ns 
caudal to the midbrain (brain stem and ^inal cord) cause ipsilaieral 
(same side) pro|moceptive deficits with an abnmmal gait. An 
animal with a normal gait and proprioc^iive deficitson bodi sides 
has a lesion in the midbrain. 


Le^on to the vestibular system: afiects the ability to control 

posture in relaiionshipiogravityjandcyenwvements in relationship 
to head movements. Head Ult,nystagmus,ataxia, possiblycircling, 
andstrabismusareallsignsofvestibulardisease.C^trai vestibular 
disease will alsoaffeaother motor and sensory centers inthebrain 


stem, resulting in postural de&its (jm^riocepUat) and paresis 

(UMN). Depression is also serai with central lesicms. Peripheral 

vestibular disease will not produceUMN signs (paresis). Peripheral 
lesions also don't affect (wt^riocqHive fibers, but the postural 
reactiOTS ^pear abnormal (ataxic) because of loss of balance. 


Cerebellar lesions: cause incoordination of movements (ataxia), 
intention tremws, and abnwmal movemrats of the head and 

body. Lesionscanalsocausesignsof vestibular disease, inc i iyli ng 

bead tilt and nystagmus. 


Cerebral lesions to the cerebral hemisiirfi^es or basal nuclm: 
may produce alterations in behavior and seizures. A normal gait 
(the walking cutters are caudal te the midbrain) with abiKH^ 
posuiral reactions may be seen because proprioceptive fibuspass 
to the cerebral cortex. Damage to the occipital (viskm) lobe will 
result in loss of vision, with normal pupillary re^tonses. 

Lesions to the thalamus: functionally related to the cerdmun, 
lowing similar signs. Autonomic and endocrine abnoimalities 
Qjolyuria. polydypsia, altered ^p pmtems) are also possible. 


Table 4 • Lesions of brain • signs 

Brain stem: 

Proprioceptive deficits with a normal gait indicate a lesion in or rostral to the midtoiin 

Proprioceptive deficits with abnomal gait indicate a lesion caudal to the midbrain 

• Propr^^dve deficits (unilateral) and nmmal gait, a lesion rostral to midbrain wi cmiralateral side 

• ftoprioceptive deficits (bilateral) and normal gait, a lesion prt^Hy in the midtoiin 

• Proprioceptive deficits (unilateral) and abnormal gait, a lesion caud. to the midbrain on ipsilateral side 

• Decreased levels of consciousness (d^ression, stupor, cona) 

• Deficits in cranial nerves III • XII 

Vestibular system: 

1 

• Head tilt, nystagmus, asymmetric ataxia with possibly circling, and strabismus 

Central vestibular disease 

• Postural deficits (prt^oception) 

• Paresis (UMN) 

• Depression 

Peripheral disease 

•No paresis 

• Postural deficits (balance) 

■ No depie$si(Mi 

Cerebellum: 

• Incoordination of movements (ataxia), tremors, abnormal movements of the head 

• Vestibular disease signs, including b^d tilt and nystagmus 

Cerebrum: 

• Altermions in behavicx 

• Seizures 

• Normal gait with abnormal postural reactions (jkt^oception loss) 

• Loss of vision (occipital lobe) with nonnal pupillary responses 

Diencepbahtn: 

• Cerebral signs 

■ Autonomic and endocrine abnormalities (polyuria, polydypsia, altered sleep patterns) 
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NEUROLOGIC TESTS 


We discussed ihc segmeniai cr> /.ization of the ner/r-us system, 
the genera! functions of each segment, and the signs that lesions 
produce at each segmenL Now we will discuss ways to evaluate 
different clinical signs. 

POSTURAL REACTIONS: although not very specific, they are 
very sensitive indicators of abnormalities. If an animal doesn't 
have a profound gait deficit or obvious paralysis or paresis, 
postural reactions can establish the presence of slight p^esis 
(weakness) or a proprioceptive deficit They sJq localize the 
problem. All postur^ reactions should be done on carpet or grass 
to keep the animal from slipping. Semie of these reactions.don’t 
belong together physiologic^ly speaking, but are convenient to 
do at the same time. 

Screening postural reactions: hopping and proprioceptive 
positioning are more sensitive than other postural reactions. If 
they are normal.alloiher postural reactions willbenormal4f they 
are abnormal, checking other reactions may be helpful. 

Proprioceptive positioning: tests proprioceptive (sensory) 
infonnation passing up the spinal cord to the cerebral cortex. 
Place the foot knuckled over (the dcH^l surface of the paw down) 
on the floor. The animal should immediately reposition the foot 
to the normal position. To avoid touching the limb of small 
animals, the animal’s paw can be placed on a folded piece of 
paper. Hold the animal’s head up so they can’t see its foot, and 
slide the paper laterally. The animal should immediately replace 
the limb properly. Proprioception tests are extremely sensitive 
tests, especially to evaluate the integrity of CNS proprioceptive 
tracts. If there is a consistent deficit with this test, there is a 
nervous system problem. 

• A normal gait and proprioceptive loss indicates a lesion rostral 
to the midbrain; it can be in the sensory cortex. 

• Prq)rioception is the first thing lost in ^inai cc»d compression. 



Hopping reacticHi; ev^uates motor function, proprioception 
(both conscious and unconscious), and cerebellar function. Thus, 
although very sensitive, it doesn't localize a lesion. Suspend the 
dog (arm under belly) and allow oie limb to touch the ground. 
Force weight on the siqiponing limb to check ftn* weakness, while 
; supporting the chin. Hop theanimal forward and laterally. Do this 


to all four limbs, looking for a:-y ■ 'neu y between any limb and the 
other three limbs. With a large animal, lift one limb and push so 
the animal has to hop on the other limb, or push it laterally while 
standing and walking so it has to step laterally. Pulling the tail 
laterally can also be used U> test the rear limb. This provides 
informaticMi about motor, sensory or cerebellar circuitry. 

«Wealoiess may result in collapse after just standing or after one 
or two hops. 

* Proprioceptive lesiem: results in extremely delayed initiation of 
the hop. 

• Cerebellar lesion: results in an exaggerated step when they hop. 
This is because the main cerebellar output is inhibitory. 



If the animal has a nonnal gait and proprioceptive loss is indicate<I 
by the hopping reflex, the lesion is rostral to the midbrain. If there 
is an abnormal gait and proprioceptive loss, then the lesion is iii 
or caudal to the mldbrain. An animat that shows deficits in the 
right forelimb hopping reaction may havea lesion on the left side, 
rostral to the midbrain; or a lesion on the right side, caudal to the 
midbrain. 

These two screening postural reactions, hopping and proprio- 
cq}tions, are the most sensUive tests. If normal, the other postural 
reactirms will be normal. Ifabnormal, then the followingpostural 
tests can be performed. . 

Extensor posturd thrust: holding the animal up by its armpits, 
lower the hindUmbs to the floor. Nonnal animals will extend the 
rearU'mbs and move them caudally. Pressing down may cause 
collapse in mild hindlimb pQresis (paraparesis). 

• W^kness. may result in collapse. 

• Fl-opiioceptive lesions - result in extremely delayed initiatiem 

of the caudal movemenL 





NEUROLOGIC TESTS 



Fig. NA • 6 - IVheelbarrowing 


Wbeelbarrowiog: tests the integration of the fwelimb walking 
mechanism. Suq)end the animal on its fmetimbs by elevating the 
abdomen. Push on each shoulder to evaluate strength. Walk the 
animal forward. The animal should have a ncmnal, alternating 
gait Wheelbarrowing tests mouv, projffiocqttkm and cerebellar 
functkms.ProUemsmaybecentrala’perqrheral. Wheelbarrowing 
^uld be done with the animal sighted and unsighted (head 
elevated or blindfolded). Vision may comp^isate for placing a 
limb. 

•Strength 

• Incoordination with hypermeuic steps seen in cerebdlar disease. 
•Almormal or delayed limbplac^nentistypicalof proprioceptive 
IMOblems. 

• Wobbler syndrome: common in Thoroughbred horses, 
Great Danes, and Dobomans. It is a cervical vertebral column 
abnormality, whidi ultim^ly results in minimal to severe 
compression on the spinal cord. If minimal, there may be apanial 
loss of sensory aiKl motor function. Sevm deficits in the hindlimb, 
hit nothing obvious in the forelimb, may be seen even though the 
white matter tracts to the forelimb are also effected. If a young 
Great Dane comes in with rear limb deficits, (he first rule out is 
"wobbler" due to breed predilection. Wheelbarrowing an animal 
blindfolded will bring out subtle deficits (forelimb) that sighted 
wbeelbarrowing doesn’t. If adog with hindlimbdeficitsstumUes 
<Mi its thoracic limbs when blind fpl^, it is tetraplegic, not 
paraplegic. To block vision, some peoi^ elevate the head, but 
never elevate the head if a neck lesion is suspected. Two human 
eye patches, a surgical mask, or even your hand will do nicely. 

Hemistanding • hemiwalking: done if weakness on erne side 
(hemiparesis) is found with other posUiral tests. Support one side 
of the body and both limbs on that side, while the animal stands 
and walks on the c^posite limbs. Then alternate to lest b(Hh sides 
of the body. A normal dog ^ould be able to stand this way for 3 
minutes ^ui they usually gel bored in 20 seconds). Have an 
assistant press down on ^ hind limb and then the forelimb to 
assess strength. Then move it forward to see an alternating 


bopping gait (the forelBg jumps forward and takes positim and 
thra the rear limb jumps forward and takes position). 

• Delays or impn^ ida^ment may indicate a iHt^oceptive 
lesions. 

• Stumbling or coUapso may indicate a motCM' lesion. 

•A coebellar lesiem may be indicated by a hyperexaggerated gait 

PLACING REACTIONS: Placing reactions and postural 
reactions test for diff^ent things. They are placed together 
because they are convenient to perfom together. Placing reactions 
ate highly specific tests, unlike postural reactions. The two types 
of placing reactions are tactile and visual. 

Vtsoai placing reactions: s^tiveevaluationsof visual deficits, 
not prr^mocqitimL A sighted dog moved toward a table will 
anticipate it by reaching out A dog held in a vulnerable position, 
not cuddled, will be more likely try to reach for the t^le. Do this 
on all four limbs. 

• Tests the vision pathway 

Tactile placing: belmigs in a?inal ewd evaluation because it 
qiecific^ly tests (or sensation. Hold the dog’s head up so it can't 



see the table, and touch the dorsal surface of its forepaw4o a table 
edge. Tbe animal should place its paw on the table. This tests the 
senso^ Ixanch of the radial nerve (specific test). Touching the 
lateral side of the fifth digit tests the ulnar nerve. It is harder to test 
on the hindlimbs, because whm their dorsal surface touches, the 
animal will reach with its front limbs. 

• Tests specific sensory nerves 

1 

RIGHTING REFLEX: t^ts the vestibular apparatus. Normal 
connections between the vestibular apparatus by way of the 
eighth cranial nerve (vestibulocochlear) to the spinal cord are 
required. An animal placed on its side will usually try to maintain 
at least sternal recumbency. This is a specific test for die eighth 
Cranial n^e, not prqiriocepiion. 

• Tests vestibular pathway 




NEUROLOGIC TESTS 



SPINAL REFLEXES: controlled by r^ex arcs, consisting of a 
sensory neuron, usually at least one intcmeurwi, and a motor 
neuron (LMN). They receive input firom higher centers by way of 
UMNs and send sensory information up the spinal cord to highw 
comers. They jjfi Qflt require higher center input and will be 
present even if the ^inal cord has been sever^ aanial to the 
reflex. The animal is put in lateral recumbency to evaluate the 
spinal reflexes. 

Myotatk or stretch reflex 

•Patellar, quadriceps or knee jerk reflex: A stretch reflex thm 
tests the femoral nerve, its n^e roots, and spinal c<ml segment 
L^. With the dog in lateral recumbency, the stifle is supported 
with the tarsus slightly flexed. The patellar ligament is struck with 
an instrument (plexor). There should be a l«isk contraction of the 
quadricqjs muscle, causing extension of the stifle. Taping the 
patellar ligament stretches the muscle kindle. The sensory nerve 
passes to the spinal cord and synapses directly on a motor n^e 
(without mr intemeuron) which causes the muscle to contract. 

• Exaggerated with or without clonus - UMN disease cranial to L 

• Absent or depressed - LMN disease, can be due to disruption 
anywhere in the reflex arch, senswy fiber, motor fiber, ^inal cord 


segment or whole peripheral nerve. 

• Normal - intact reflex arc, including its spinal cord segment 
This doesn't say that the spinal c<xd (UMNs) is intact cranial to 
this segment 

• Extensor carpi radialls reflex: a stretch reflex that tests the 
radial nerve, its roots, and sinnal cord septents C^-T,. With the 
animal in lateral recumb^y, the elbow is siq^xxted with the 
elbow and carpus flexed. T^theextensormusclesjustdimallo 
the elbow. This will result in extoision of the carpus. Less reliable 
than the quadriceps r^ex, it is the most reliable myotadc reflex 
of the frontlimb. 

• Exaggerated • UMN disease cranial to C, 

• Absent or depressed - LMN disease, can be due to disruption 
anywhere in the reflex arch, s^sory fiber, motor fiber, spinal cord 
segment or whole peripheral nerve. 

• Ncmnal • intact reflex arc, including its ^inal cord segment. 
There may still be UMN disease cranial to C,. 

eXher stretch reflexes are the cranial libial, gas trocnemius, triceps 
and bicqis reflexes. The books say these are harder to elicit and 
more difficult to assess. Ihe withdrawal (flexor) refines tl:at 
follow are easier to evaluate than these. 
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Pig. NA • 8 • Flexor and crossed extensor reflexes 


Moditie^ from Kip Carter's illustration in Veterinary Neurology, Oliver. Horlein. Majhew; W5. Saundera Co^ 1987 






Withdrawal (flexor, pedal) reflex and pain perception: with 
the animal in lateral recumbency and Ae limb extended, pinch a 
toe of the hb’tdlimb fust aid then the fmclimb. A normal response 
is flexkm of the jdnts, with withdraw^ of the toe from the 
stimulos. This worits by reflex arcs. The stimulus is cutaneous (x 
deep pain, depending on the force of the pinch. Use the minimum 
amount of force to elicit the r^ex. Sensory fib»s synapse cm 
intemeurons in the ^inal cord se^ents. The^ synapse on motor 
neurons to the flexor muscle to cause contraction, thus, flexion of 
the joiiusof the limb. Simultaneously assess if the pain reaches the 
cerebrum by noting behavioral changes (biting, iodcing towards 
stimulus). 'This assesses: 

• Nwmal withdrawal • intact perii^ieial nerve and spinal cord 

segment 
Htndlimb: L,-S, 

Foretimb: C,-Tj 

• Depressed or ateent • diaupiion the reflex ac 

Unilateral: peripheral nerve lesion 
Bilateral: spinal cord lesion 


■ Nonnal with perception: mxmal spinal cord segments and ^inal 
cord. 

• \S^tlxlrawal reflexes don't require the animal to ftel the stimulus, 
they will be elicited with UMN disease and may even be. 
exaggerated. They are decreased in LMN disease or widi a 
sensory nerve lesion. 

Crossed extensor reflex: ncrnnal in the walking animals; but 
abftOTnal in the recumbent animal. During walldngj whw one 
limb is picked up (flexed) the (Hher limb ^tends to bear the added 
weight In the lecumboit animal, diis reflex is not needed and is 
inhibited by higher cent^ thnMigh UMNs. Pinch a paw to elicit 
a withdrawal (flexor) reflex. Extension of any o^r limb is 
abntKmal and indicates blocking of descending, inhibitoy 
pathways. A positive result 

• Indicates a chronic, potentially severe qiinal cord injury 

Unilateral CTOSsed extensor reflex, lat^izating the lesirai 
to the same side. 


m 


CRANIAL NERVE EXAM 

Extensor thrust r^x: genUy spread the digits with your fmger. 

NormaUy this wUl cause extension of the limb. This is hard to 

. assess, but may be exaggerated in UMN disease. 



Perineal reflex: pain stimulus to the perineal region will cause 
contraction of the anal sphincter and flexion of the tail. The 
pmneaJ region and anal sphincter are innervated by the sacral 

^inal cord segments and the pudendal nerve, the same segments 

. innervating the urinaiy bladder. The tail is innervated by the 
caudal nerves. Assesses: 

♦ Sacral spinal cord and cauda equina. Good for bladder and 
sphincter problems. 

Extensor toe (Babinski) sign (pes sign): an abnormal reflex of 
the pes (hin(^w). Scratch, with a blunt instrument, the plantar 

aspect of the pes from hock to toe. No reaction or withdrawal are 

noraial reactions. Fanning the toes or extending the limb is 
abnormal. This reflex can also be obitoned on the manus. 
Evaluation: 

• Indicates a chronic and poienlially severe spinal cord lesion. 

Cutaneiis trunci reflex or panniculus reflex (see pg. 566): is a 
normal reflex to twitch the skin. Sensory fibers extend ftom their 
dermatomes (bandsof skin sensation) obliquely craniodorsalty to 
synapse in spinal cord segments T,-L^. Ascending soisory tracts 
extend up the cord to the cell body of the lateral thoracic nerve in 
spinal cord segment C,. The thoracic nerve supplies motor 
innervation to the cutaneous trunci muscle. The dermatomes are 
one or two vertebrae caudal to the point of origin of the sensory 
nerves. If a panniculus response is present caudally and then 

disappearscranialioaspecific point the lesion is in the spinal ciwd 
two vertebrae cranially. 

CL ASP-KNIFE RESPONSE -UMN: adelayed,abrupt collapse 
of a hyperextended limb. An animal with upp^ motor nerve 
(UMN) problems will have an extended limbdue to release of the 


LMNs. Pressing on the limb wiU slightly increase the tone in the 
limb due to the pad pressure reflex. After a rotanent of continual 
pressure, the limb collqises abrigHly. This is a indication of upper 
ototor neuron syndroore. 


* 


^' 


I 
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NERVE EXAM 


OLFACTORY NERVE, Cn I: carries ihe special sense of smell. 
Olfactory receptors, located in the neuroepithelium of the nasal 
mucosa, pass through the cribriform plate to synapse in the 
olfactory bulb. Sectmd order neurons dien travel down the latwal 
olfactory stria to the pyriform lobe. Olfaction is Ued into the 
lirnluc (emotional) system. 


To evt^e a response use a volatile ntMt-irriiating substance. 
Propw responses would be sniffing, licking, interest if pleasant 
smell; wincing, backing away from unpleasant ones. Irritating 
substatKes (e.g. alcohol) to the nasal <^vity will evoke a resptmse 
which may look like smelling. Food is excellent if not in a 
recognizable container or not {Mesenied with a recognizable 

aj^roach. Bring food from a remote source ona tonguederpessor. 

Destruction of any part of the pathway will cause a proWem with 
smell. Nasal nimors may affect smeU, but this is insignificant to 
the tumor. Clinically smell is not very significant, exc^ in cats 
which depend heavily on smells and will show various bouts of 
anorexia if they can’t smell. 


OPTIC NERVE, Cn H: special sense of sight It has no motor 
compcMienL Light striking the retina passes over the optic nerves 
to the optic chiasm, then on to the optic tracts to synapse in the 
lateral geniculate nuclei.Neurons then pass over'*' optic radiations 
to the occipital lobe for visual interpretation. 


Damage can affect any pan of the pathway. Loss of vision cMt be 
due to ocul^ diseases, nervous system diseases, or both. Corneal 
diseases will affect vision by clouding the lens. Diseases of the 
lens, e.g., cataracts, affect vision. The retina can unttergo atrophy. 
More than Cn 11 is necessary for proper vision (accommodation. 

pupt! size (CNin).blinkingthe eye,tear fjlm(CNVn),conjugaUon 

of eye movement (CN UI. IV, VI). However, if an image can’t be 
formed (CN II). the animal is blind. 


In the dog. 75% of the optic fibers of one optic nerve cross over 
to tlw opposite (contralateral) optic tract and 25% stay in the 
ipsilateral optic tracL In cats there is a65% cross over. Therefore, 
the qptic tracts carry mainly vision frwn the opposite eye to the 
occipital lobe. Clinically, animals behave as if alt fibers cross 
over. If the right occipital lobe is damaged, the animal will appear 
blind in the left eye. 


History: animals can be fairly blind before many owners realize 
it. Stumbling on stair cases or poor night vision is often the first 
sign of visual degeneration. Vbuany observe, from a distance, 
the animal ^ rest and moving while taking the history. Obstacle 
courses: using objects firom your clinic. A dimer switch may be 
helpful to evalutue day and night visions. 


Visual placing reaction: evaluate vision although it is placed 
with postural reactions for convenience (see placing reactions). 


Menace response (Cn II • CnVO); blinking in response to 
potentially harmful objects advancing toward the eye. Make a 
threatening gesture toward the eye without windpuffsor noise. A 
positive reqicmse is blinking. For unknownreasons,absenccof 
CCTineciion from the cerebellum abolishes the response. Since the 


visual pathway, facial nerve (Cn VIO. and cetebeUum are all 
involved, this response doesn’t localize the lesion, ft is another 
sign for visual dyrfunedon, facial nerve problems, or coebellar 
dysfunction. If blind, there will be no menace leqxmse. 



Cotttm bail 

Fig. NA • 10 • Menace response 


OCULOMOTOR NERVE, C,n UI: constricts the pupil in 
lesi^se to elevated light levels by innervation to the constrictor 
papillae muscle. It also innervates some rf the extiinsic muscles 
of the eye. 


Cn II and Cn III are tied together and can be evaluated together by 
checking tte menace response, size of the resting pupil and the 
palpebral light reflexes. First check for vision in each eye by the 
menace re^nse or visual placing reaction. Then look at the 
resting pupils (without shining a light in them). Finally, check the 
pupillary light reflex. Practice drawing quick schematics by 
incorporating the visual pathways and pupillary light rrflex 
pathways as done on the following pages. Draw an X through the 
structure affected. Using the schematic and Chart 5 0^. 576) will 
help to characterize the lesion. 


• Pupillary light reflex: used to monitor patients with head 
trauma, to determine the degree of trauma, to localize the lesion, 

MJdiomonitor degradation or irnprovementof an animal. Arapid 

change fiom one fiOTnai to another may warn of deleterious 
changes that require immediate intervention to reverse. The 
pupillary light reflex involves the central visual light pathway 
before the thalamus. Therefore, cerdiral diencq>halic disease 
will not abolish the reflex, but may alter it. 


Shine a light onto the retina. Impulse pass over the optic nerve, 
the optic chiasm and optic tracts. Collaieralspf iheopUc tract peel 
off at the rostral end of the midbrain to syn^ise on midbrain nuclei 
(pretectal nucleus). TTiese neurons synapse ipsilateral or 

contralateral in theaccesswyoculomotOTnuclei (parasympathetic 
nucleus, EdmgcT-We5ti^).Whichevercio8$atthechiasm recross 

in the midlHain to end up affecting the sameeve in wdiich the liglu 
was shwie. Preganglionic fibers travel in the ocukunoior nerve 
(Cn III) to syn^se in the ciliap' ganglion. Postganglionic neurons 
innervate the constrictor pupillary muscle, constricting the pupil. 






s. 


Light shone in a dog's eye will cause more constriction in the 
left pui«l (direct side) than in the ri^ipupil (indirect arconsensual),,; 
because 75% of the optic fibers crosr; rvice to affect the Jameeye :■ 
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PimiLABY LIGHT REFLEX 




Retina & c^tic nerve 


Orbit (Cn il & Cn III) 


Optic chiasm 


Optic tract 


Parasympathetic nucleus (Cn m) 
Optic radiations 


Occipital cortex 


Oculomotor nerve 



a. Pretectal nucleus 

b. Lat. gemculate nucleus 

c. Ciliary ganglion 

d. Preganglkmic Hbers 

e. Postganglionic Gben 


k . 


Fig. NA • 11 > Vision and pupillary light reflex pathways. 


and 25% end up in the other eye. ntereftMe, the left pupil should 
constrictquicker.nKM'eefficiently.andtoagreater degree than the 
right(dynainicconuactionanisocdria).ThisisiKmnal in dogs and 
cats. Direct and indirect pupillary reflex^ are named for the eye 
in which the light is shcme, not for the eye that respcmds. The 
direct pupillary light reflex constricts the pupil in which a light 
is shown. The indirect pupillary li^t reflex cwistricts the pupil 
. in the opposite eye in which the light is shone. 


Sympathetic innervation to the iris: arises from the hypothalamus 
and travels down the cervical spinal cord. The preganglionic 
fibers arise from the first three thoracic spinal cord segmmts. 
They travel through the sympathetic trunk and then the 
vagosympathetic trunk up the neck to syn^ise in the cranial 
cervical ganglion; Postganglicxiic fibers pass through the middle 
tdr and then into die orbit to reach the piq)iL lliese innervate the 
pupillary dilator muscle to dilate the pupil. Injury anywhere altMig 
diis pathway will cause the piqiil to be mme omstricted. 
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PUPILLARY LIGHT REFLEX 


Cmnplete lesion 
LEFT sMp 


Menace response / vbttm 


I *‘•'5'' u-e,. I Rteye I Light in It, e;. I Light in rt eye t 


Retina or optic nerve 


Blind 


Si^bti; dilated 


No response 


Oculomotor 


Dilated 


Constrict rt Constrict rt 


Orbit(bc«hCWI&CnIU) Blind 


Dilated 


No response Constrict rt 


Optic chiasm 


Blind 


Blind 


Dilated 


Dilated No response No response 


Optic tract 


Blind 


Nor Slightly N* 

dilated 


Parasympathetic nucleus 
(bJiatwal) 


Dilated 


Dilated No r^ponse No response 


Sympathetic nerves 


Constricted 


Optic pathway past optic 
tract 


Blind 


^ (normal) for the pupillary light reflexes is constriction of both eyes when the light is shone 




in the eye. 


Damage to the left retina or left optic nerve (prechiasmatk 
d^age); ClinicaHy, although not the same diseases, they have 

pupillary pathways. When light 
>s shone m die left eye. neither pupil will constrict because its 

^ cause both to 

constnctbecausecrossoveratiheopticchiasm isnotblocked The 

tronacere^se will beabsentin theblind. lefteye. TTicrighteye 
• sight and show a menace response. At rest, the left pupil 

fi^l.ghtrommgmtothenghteyc.Iftherighteyeiscovercdihe 

dilation will become total. ’^wjuie 


Cn III 




Fig. NA -13 - Left oculomotor nerve (Cn III) damage 


ANS nuclei 


Fig. NA - i2 - Lt. retina or optic n. damage 


Left oculomotor nerve (Cn III) damage: light can get to 
accessory parasympathetic (ANS) nuclei and cross over can 
occur. Thus, the right pupil will constrict with light shone ineither 
eye (dirwt and indirect response). Parasympathetic innervation is 
lost to the left eye so it will be unresponsive to light shone in either 
eye. The resting pupil will be totally dilated due to the loss all 
parasympathetic innervation. Both eyes have normal vision thus 
menace responses. ’ ’ 
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PUPSLLARY LIGHT REFLEX 



4 

Fig. NA -14 - Left 
postorbitai problem 
(abscess) 


Left postorbital problem (abscess): affects b(Xh the optic and 
oculomotor nerves on that side. The right eye will be nOTmal. 
except it will have no indirect pupillary response (light in the left 
eye). Ute left eye is blind (no menace response) with noocuk»not(X^ 
innervation (no pupillary response), therefore totally dilated. The 
only response will be the direct pupillary (on the righi-normal- 
side). 


Fig. NA • 15 • Total 
chiasmatic lesions 



Totalchiasmatic lesions: iesscommon in animals thaninhumans. 
Vision and crossover are blocked so the eyes will not see (no 
menace respcmse) and there will be no parasympathetic innervation 
(both pu{nls UKally dilated). With subtotal lesions mere will be 
progressive degrees of these signs. 



Fig. NA • 16 • Left 
optk tract 
(posichiasmaiic) 
lesions 


Left optic tract (postchiasmatic) l^itms: 75% of the fibers in the 
optic tract ori^aie from the opposite side, ^mals with lesions 
postchiasmatically tend to act bbntralaterally (opposite sitfe) 

' blind although precise and careful evaluation may show vision 

/ 


intact in the contralateral nasal field (icmpOTa! retina), ftipils will 

still ccrsakt v/iih light show: 's e-J’.:-'- eye because Uw minor 

p^ways are still present. The resting right pupil will be partially 

dilated (still has minor crossovw) and covering the eye- will not 

have an effect. The menace response will be absent in the blind 
% 

right eye. 


Midbrain lesion effecting the parasympathetic nucleus: r^ely 
unilateral. It will not effect the visual pathway, thus, the animal 
can see. It will eliminate all parasympathetic innervation to both 
eyes, thus, the pupils will be dilated ^d have no pupillary 


responses. 

Fig. NA ■ 17 - Midbrain 
lesion effecting 
parasympathetic nucleus 



Parasympathetic nucleus 



Fig. NA > 18 • Lesions of left 
sympathetic pathway 


Lesions the left sympathetic pathway; result in constriction 
of the resting pupil on the side affected. They will have no affect 
on vision or the pupils. The lesion can be anywhere alwig the 
sympathetic pathway, freun the hypothalamus down the cervical 
spinal cord to segment T,, over the sympathetic and 
vagosympathedc trunks from the thorax to the cranial neck, or in 
the sympathetic postganglionic fibers passing through themiddls; 
ear and orbit. 


Fig. NA • 19 • Left lesion to the 
visual pathway past the optic 
tracts 


Left lesion to ffie visual pathway past the optic tracts (lateral 
geniculate nucleus, c^tic radiations and primary visual [occipital] 
emtex): the animal acts contralaterally blind (blind in right eye). 
There will be no effect on the pupillary light reflexes because the 
lesion ispastdiis pathway. Itmay cause smne pupillary constriction 
because of loss of occipital inhibition (UMN) to the para¬ 
sympathetic nucleus. 
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Fig. Na -19 - Strabismus due to lesions of Cn HI, Cn FV, and Cn VI. 

Modified from L Sadlers musuation in Veterinary Neur<^ogy. Oliver. Hoerlein, Mayhew, Saunders, 1987 


OCULOMOTOR, TROCHLEAR and ABDUCENT, Cn HI, 
IV and VI: evaluated logeUier because they all funciiM to move 
the eye. The parasympathetic innervation of die oculomouir nerve 
{Cn III) was considered previously. To evaluate, observe the 
resting position of the eyes, test the ability to move the eyes by 
fouling scMnething (throw acotton bell across the animal’s field 
of vision). Vestibular eye movements are evaluated by moving 
the head up or down and from side to side. 


field and note if the animal follows it with his eyes. A cottcm ball 
is easy to see wd doesn’t make noise when it lands. An object 
which makes noise could cause an auditory following, thus, a 
false positive visual following. 




Nystagmus at rest is always abnonnal and is usually due to a 
vestibular system problem. 


The oculomotor (Cn III) and trochlear (Cn IV) nerves originate 
from the midbrain; the abducent nerve (Cn VI) from the pons. All 
three leave the orbital cavity through the orbital fissure. The 
vestibular nuclei in the medulla ccwinect to the nuclei of these 
nerves and voluntary motor centws by Uie medial longitudinal 
fasciculus (MLF) locatedin thecento-of the l»ainsiem. Movement 
of Ae head stimulates the vestibular rec^tors of the inner ear 
which pass to the vestibular nuclei and through the MLF to the 
cells bodies of these three eye muscle nerves. This causes a 
normal nystagmus with the fast phase in the direction of the head 
movement. 

Strabismus: abnormal position of the eyeball. Lesions to Qi HI, 
IV and VI will cause strabismus. 

• Oculomotor Icsiwi - ventrolateral strabismus 

• Abducent lesion - medial strabismus 

• Trochlear paralysis - not deiect^le in round pupils. Dorsal 

side of the eyeball is rotated laterally. 

Voluntary following: determine if an animal can see or not, 
visual placing is abcuer test. Throw acotton ball across the visual 


TRIGEMINAL NERVED Cn V: three main divisions - the 
ophthalmic, maxillary, and mmidibular -which are all sensory. 

Themandibulardivisionisalsoroouxtothemusclestrfmastkatkm. 

Rfiching or touching the face with a hemostat will test for 
sensation. Look for a reaction. Use a tissue fwcq^ if ycmcan’tget 
a reaciitm from a light touch. The last resort is scarification of the 
nasal mucosa (very painful). Test all three branches - ophthalmic, 
the medial canthus of the eye; maxillary, the lateral canlhus, 
maxillary region or nasal mucosa; and mandibular, the chin. 

Palpating the muscles of mastication (temporalis, massetN and 
digastricus muscles) for atrophy iuid manipulating the jaw for 
tone tests the motor diviskm of the mandibular nave. These 
muscles are massive and paralysis results in significant atrophy 
and loss of mass. Whereas, in facial nerve paralysis, there is no 
loss of mass in the thin muscles of facial expression, just facial 
deviation. 

The sensory neurons are located in the trigeminal ganglion in the 
cranial cavity. Their fibers enter the pons. The motor nucleus of 
Cn V is located in the pons. MtMor fibers project down to the spine ' 



CRANIAL NERVES 

and up to the facial nucleus for the anneal and palpebral reflexes. 



Corneal and palpebral reflexes: used clinically to evalu^ the 
depth of anesthesia. 



Palpebral reflex: a Cn V-VII reflex (trigeminal - &cia] nerves). 
Touching the eyelid sends sensory informaionover the trigemini 
nerve (ophthalmic nerve of the maxillary diviskm) to synapse 
with the facial nerve in the brain stem. Motor fibers of the facial 
(auriculr^lpebral) nerve cause the obicularis oculi muscle to 
contract (blink). Blinking befme the eyelids are touched is a 
menace response, therefore, repeat a number of times for a 

positivere^pcmse.'nusrefiex is us^ioevaluatedepthofanesthesia; 

e^ially when an animal is beccaning too light 



Corneal reflex: Cn V - VI reflex (trigeminal - abducent): touch 
only the cornea to stimulate the maxillary nerve (long ciliary 
nerve of the t^hthalmic division). Retraction of die globe is <hie 
to connections to Cn VI (abducent) which inncrv^es the retractor 
bullH muscle. Blinking will also occur and is partly due to a 
menace response. Look for reuacuon of the globe. A cwncal 
reflex is abcriished at a deeptf sta^ of anesthesia than the 
palpebral reflex. Therefore, it a danger signal fw an animal 
getting too deep in anesthesia. 


"Dropped jaw" (idiqiaihic trigeminal neurop^y): a common, 
acute problem caused by bilateral disease of the mand iNilar 


division. This h^^iens without any other deficiencies and is 
uaially self limiting; most animals return to normal in 21 days. 
The diem usually thinks the animal has a toiken jaw. The main 
crxicem is hydration since the animal has difficulty swallowing 
with^its mouth (^len. 

• Damage to erne of the divisions past their separmion into three 

tranches will cause sensory loss u> the area innervated. 

• Damage proximal to the separation will cause loss (^sensation 
to the face and k)ss of the pdpebral and comeal reflexes. 

■ Unilateral disease of the matidibular divisirm will initially result 
in deviation of the jaw to the side of dte leskm. With atTX}phy 
(chitKiic) (rf the pterygoid muscle, it will deviate away from the 
sideofihetesirm. 

• Brain stem nuclear damage can happen to either m bwh of the 
sensoryormotornuclei.resulting in scnsorymmoior lessor both. 
There ritould be signs of mher brain stem damage. 

FACIAL NERVE, Cb VII: has many different functions, motw 
to the muscles of facial expression, ta^. lacrimal and salivary 
innervalkm. Taste has little clinical significance. Atrophy of the 
muscles of facial expression isn’t noticeable, but results in 
deviatimts ^d deficits of facial reflexes. 



The facial and vestibulocochlear nerves (Cnn VII & Cn VIII) 
travel from the brain togetherthrough the inirnnal acoustic meatus. 
Then (Tn VD leaves Cn VIII and crosses the middle ear cavity. 
ThCTefwe, an ear infection can cause severe facial nerveprd)!ems. 
The facial nerve leaves the skull through the stylomastoid fmamen. 
The branches of the facial rterve innervate the muscles of facial 
expression. Iheauricuk^pebrallKanchinnervatestheotMCutaris 
oculi muscle to close the eyelids. The ventral uid dorsal buccal 
IxaiKhes cross the masseler muscle superficially. Autonomic 
fibers leave the facial nerve internally and come out the orbital 
fissure to innervate the lacrimal gland. 
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• Penpheral i^ons distal to the stylomastoid foramen result in 
paral^s to the area supplied. They do not affect lacrimaaon 

-Paralysisoftheaiiriculopalpebralbranch.ihus.theobicularis 

wuli muscle, causw widening of the palpebral fissure in small 
- Buccal branches: paralysis would result in deviations of the 

f^e(^ooping hp or earandpullingof the nose to the normal side 

teaXC" 

f infecuons can damage all the branches, resulting in 

^viations loss of lacrimaiion and salivary function, and 
taste. ■Hns «s often accompanied by vestibular signs (close 

• A lesion in the cr^al cavity between the brain and the internal 

acousuc meatus will affect all branches of the facial nerve Tljis 

»“■ "»• 

' Brain stem damage to the facial nerve affects ail or some of the 

wm^nents.dependingonthesizeofthelesion.ltisaccompanied 

byotherbranstemsigns(paresis.proprio(^tivedeficits.alte^^ 

of level of consciousness, and other cranial nerve deficits). 


beha>do^ cl^ges Cooking towards noise). A central lesion 

““f extreme deficits in audiUon in a conscious ^ 
animal. Therefore, look for the problem in a deaf dog's ears 


Buccal nerve damage (peripheral) is common in horses when the 
horse s head is left on an unpadded surface during surgery (The 
buccal nerve m the horse is located under the buckle of die hal ter) 



Palpebral nerve damage: the animal can’t close the eyelids 
resulting m secondary exposure keratitis. 


Lacrimal deficiency: very serious due to drying of the cornea. 


Salivation problems: compensation from glands on the opposite 
side and by the glands on both side innervated by the 
glossopharyngeal nerve. ^ 


V^ibular proprioception; perceiving position of the head in 
relationship to gravity and motion. The vestibular apparatus has 
five components, the three semicircular canals, the utricle and the 
sawula. The saccula and utricle are responsible for static position / 
and linear motion. The semicircular canals are responsible for'- 
angular mouon. From the receptors in Ihe semicircular canals ' 
utricle ^d saccula of the inner ear, most of the nerve fibers pass 
to the four vwtibular nuclei in the medulla oblongata 
L-erebellum. Fibers for these nuclei pass to many other structures: 


Menace response: gives you information on the facial and opuc 
nerves. It is better for Cn II. ^ 


^Ipebral «nexes: Cn V ■ VII reflex, response to palpebral 

touch, causing blinking. i' a. 


^igemmal facial reflex: facial movements when touching the 

trigeminal nerve (sensory) and the facial 


• ® facilitateextensormusetes on both sides 

and inhibit ipsilaleral (same side) flexor muscles. This isimportant 
in maifitsining posture against gravity. 

• To the cerebellum (flocculonodular lobes) 

• To motor n^lei of Cn HI. IV. and VI to control vestibular eye 
movements (by medial longitudinaJ fasciculus (MLF). 

• Cerebral cortex through the thalamus 

•ReticuIarf^ationtomediatemodonsickness.Overall.animals 

seldom vomit in the face of vestibular disease. 


Shrmer tear («t: filter paper putin ihecomerof eye fora period 
of ume to wick teare. The amount of wick is compared to a 

standard scale to measure relative amount of lacrimaiion 


Signs 


VESTIBULOCOCHLEAR NERVE: has two divisions the 
cochleardcaling with hearing (audition)and the vcsubular dealing 
with movement of the head in relation to gravity and movement 


OKhlwr division: deafness must be bilateral in an alen animal to 
evaluate completely withoutelccirophysiologic instruments. Test 
by making a loud noise out of the animals vision and note 


• Head tilt is a classic sign of vestibular disease. The tilt is usually 

toward the side of the problem. ^ 

• Leaning toward the affected side: due to loss of ispsilateral 
extensor lone in limbs and vertigo. 

• Circling and falling to the affected side. Dogs and cats will lean 
and walk against a wall. 

• Reluctance to lie on the good side because it worsens the venigo 

and they do not like it. ® 

• Ataxic gait due to cerebellar connections. 

• Brain stem lesion - Altered proprioception and motor pathways ■ 
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CRANIAL NERVES 


resulting in abnt^mal gait and abnormal postural reactions. 

• Inability to right them^lves, alter their poauie. 
p • Nystagmus due toconnectitms to the nerves of the extrinsic eye 

V. muscles. 


Nystagmus: at rest is tdways abnormal and usually indic^es 
vestilMilardysfunction.Itis fq)eated, involuntary,r^id movement 
of tbeeyeb^l, whidimay be borizontal, vertical, rotary wmixed, 
ie., of two varieties. eyes are effected and usually move 
together (conjugate). The e^ will move to die same side as the 
lesion and snap back. Nystagmus is named for its (snap) 

component, the animal’s eyes move to the left and sn^ back to 
the right it isa right horizontal nystagmus, even though the lesion 
ison the left In vertical nystt^us the eyes move up and down. 
Rotary nystagmus is deviation around the central axis. 


Peripheral vs central leskm: differentiated by de type of 
nystagmus. A vertical nystagmus indicatesacentral lesi(Mi(99% 
of time). Horizmital and rotary nystagmus can be periphe^ or 
central. Disconjugate nystagmus, dinerent nystagmus in the 
eyes (e.g., horizontal in one and rotary in the other) is caused by 
acentral lesion. Nyaagmus that changes fran one form to another 
(e.g., horizontal to rotary) with changing bead position is due to 
a central lesion. 


Positionai nystagmus: inducing nystagmus in an animal without 
spontaneous nysu^us by dianging head position. This can be 
due to a peripheral lesuxi as long as the nystagmus is not vertical, 
is conjugate and doesn’t change to a different type with various 
^ head poriiional changes. 

’ Unibteral otitis (e^ infecuon): affecting the inner ear gives 
classical vestibular signs: head lilt, circling, leaning, falling, and 
possiWe nystagmus. These may be accompanied by Hmiier’s 
syndrome (sympathetic nerves) and facitd pa^ysis because these 
nerves also pass through the middle ear. Facial paralysis is critical 
because of lacrimal (MObl^s (dry eye) and inability to close the 
eye, not because of the distortion of facial features (dogs aren’t 
vain). The loss of lacrimation requires constant artificial le^ or 
surgical rekxaluxi of the parotid duct. 

Idiopathic vestibular disease: an acute disease unknown 
Cttise in animals. The presuiting signs are se>«re unilateral 
vestibular signs indistinguishdile from vestibular disease due to 
trauma or inner ev disease. The animal not be ^leto'stand, 

lies on the floor paddling its legs, with nystagmus and total 
disorientation. A self limiting disease, it resolves spontaneously 
without treatmuit in a few weeks with the only residual sign a 
possible slight head tilL Many (rf these old dogs are probable 
needlessly put to sle^. 

GLOSSOPHARYNGEAL and VAGUS NERVES IX & X: 
Cnn IX & X arise together from a motor nucleus in the medulla 
(nucleus ambigus). They leave the skuU together and do not 
diverge until they are swne distance from the skull. It is almost 
impossible to have a lesion in oie without the other. Therefwe, 
when ui uiimal has pharyngeal paralysis it indicatescranial nerve 

: IX and X. With ph^ngeal paralysis first think RABIES! The 


glosstqrfiaiyngeal nervealso innervates the parotidandzygmnatic 
salivary glands, hut salivatitm isn’t a clinical proUem because 
other salivary glands compensate and there is dual innervatiem on 
both sides. Taste to the root of the tongue also is not a clinical 
problem. 


Pathway: IX, X & XI leave the cranial vault throu^ the jugulv 
fevamen and exit the skull by the tunporooccipital fissure. 


Gag reflex test: stick a tongue dqiressor (k a laryngeal scope 
paddle down the throat Do not use a wooden swab or something 
the animal can bite in half. 


VAGUS, Cb X: since it supplies mnervatkm to the pharynx, 
larynx and esophagus, clinically look for pharyngeal, laryngeal 
and esophageal problems. Megaesr^irfiagusisaiHiinesignofCnX 
paralysis. This results in regurgitation (tf formed esophageal 
masses (tube of food). 


Left recurrent laryngeal nerve: peals off from the vagus nerve 
in the thorax and passes around the arch of the aorta. It then travels 
up the neck to innervate most of the laryngeal muscles, most 
notably the cricoarytenoideus dorsalis. The cricoarytenoideus 
dorsalis is the cmly muscle that opens ihegiotticclefL Paralysisof 
the recurrent laryngeal nerve results in ■’roarers", laryngeal 
hemiplegia in horses. The primary complaint is lack Of exercise 
td^nce. (Thero^ng is sounds irritating but running out of gas 
near the finish line costs immey.) 

Parasympathetic motor: rarely do true cardiovascular or 
gastrointestinal signs point directly to vagal nerve lesions except 
in the ruminants. Vagal indigestion inruminantscauseseructatimi 
failure and bloat. Such animals are often culled for slaught^. 


SPINAL ACCESSORY, Cn XI: arises from a nucleus (nucleus 
ambiguus) in spinal cord segments C, to C,. Its fibers leave the 
spinal cord and travels up to enter the cranial vault through the 
foramen magnum: and thra join the vagus. Cervic^ roots from 
XI innervate neck muscles, omotransv^sarius. Ivachiocq^ic, 
trapezius and siernocei^alicus (muscles that move the bead). 
With accessory nerve damage: 

■ Cervical muscle atroirfiy. If chronic, you may get fibrous 
atrophy and torticollis. Observe and palpate for symmetry of 
muscles (xi both sides of the neck. 

HYPOGLOSSAL NERVE, Cn XH: motev to the muscles of the 
umgue. Prehension of food and w^r is dtme with the tongue. If 
the tongue is paralyzed the animal c^’t lap correctly. 

• Unilateral p^ysis will cause deviate to the side of the lesion at 
first and then over time away from the lesion as muscles atrophy. 
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' CRANIAL NERVE EXAM Test and pdlive response (+) 


i Olfactory 


Odor stimulus 


II Optic nerve 


Obstacle courses: vision 
Placing reactions 
M^ace respcmse 


11 & III 


Pupillary light reflex 


III, IV and VI, 

oculomotor, trochlear & 
abducent nerves 


Str^ismus 


I V Trigeminal 


Muscles of mastication 
■ Palpate the muscles of mastication 

• OpCT jaw. check tone 
Senswy 

• light touch 

• Palpel^al reflex: V -VII reflex 
•Corneal reflex : V - VI reflex 


VH Facial 


Schirmer tear test • lacrimaiion 
Palpebral reflex:a CnnV-VII reflex 
Trigeminal facial reflex: V-VII reflex 
Check symmetry of face 
Menace response • Cn II-VII 


Vni Vestibuiochoclear 


Cochlear division • 


Deafness bilateral in alert animal 


Vestibular proprioception •Obscrvaiioi of signs 

• Head tilt 


•Leaning towards thealTectedside 

• Circling&fallingte>anected^de 

• Ataxic gait 

• Abnormal gait & posture 
Lot^ for nystagmus 
Righting reflex 


XI & X Glossopharyngeal 
& vagus 


Gag reflex test 


X Vagus 


Evaluate clinical signs 

Laryngoscope 

Esophgoscope 


XI • Spinal accessory 


Lession localization 


Usually nasal cavity 




See chart 4 


'i 


See chart 4 


Oculomotor lession - ventrolateral strabismus 
Abducent lesion - medial strabismus 
Trochlear paralysis - not detected in round ixipils, dorsal 
side rotated iateraliy 


• Past their sq)aration senscxy loss to area innervated. 

• Proximal to separation - loss of sensation to face & loss of 
the palpebral & ctmeal reflex. 

• Brain stem nuclear - sensory or motor loss or both and other 


brain stem signs. 


.1 


Peripheral- facial paralysis No effect on lacrimaiion. 

- Auricult^alpebral branch • widening of palpebral 
flssure,small animals & ptosis, large animals. 

- Buccal branches - deyiaticms of face 

Middle ear infections - all branches (eyelids, loss of 
lacrimaiion +/- vestibular signs & Homers 
Cranial cavity between brain & internal acoustic meatus 
-affect all branches. + vestibular signs, no Homer’s 
Brain stem • variable facial branch signs, accompanied by 
other brain sion signs. 


• Nystagmus 

- Vertical • central lesion (99% of time). 

- Horizontal and rotary - peripheral or central, 

- Disconjugate nystagmus - central lesions. 

Unilateral otitis 

Classical vestibular signs+ Homer’s syndrome & facial 
paralysis (in middle ear disease) 


- pharyngeal paralysis is seen - think Rabies 


Parasympathetic - ruminant vagal indigestion - eructation 
failure & bloat 

Recrrent laryngeal nerve - laryngeal hemiplegia in horses 
and Bouvier de Flandres dogs. __ 


• Palpate cervical muscle atrophy, 
chronic - fibrous atrophy and torticollis. 


XII • Hypoglossal 


• Pull on tongue 

• Observe tongue deviates toward lesion, chronic 
fibrosis away from lesion 
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Equine — Nerve and 
Joint Biocks 



MERVES - DISTAL LIMB - HORSE 

nerve . EQUINE ANTEBRACHIUM: Understanding the 
disinbuiion of the nerves in the horse is very important in 
lameness diagnosis with nerve blocks. Draw a simple, line sche¬ 
matic of the nerves to the distal thoracic limb. Once this can be 
quickly done then placing the nerve blocks and what they block 
wjil be easier to understand. 

1. Radial nerve: does nfii extend past the carpus as it does in the 
Other domestic species. 

Median, ulnar and medial cutaneous antebrachial (a branch of 

the musculocutaneous): the three nerves passing the carpus in the 

2. Median nerve: bifurcates into the medial and lateral branches 
proximal to tlie carpus. 

3. Ulnar nerve: bifurcates just proximal to the carpus into dorsal 
^nd palmar branches. 

4. Dorsal branch of the ulnar nerve: wraps around the cannon 

bone and descends on the dorsolateral side of the cannon region 
to the fetlock. * 

1 Palmar branch of the ulnar nerve: joins with the lateral 
branch of the median nerve to form the lateral 

e. 7. Medial and lateral palmar nerves: travel down either side 
01 the flexor tendons. At the level of the fetlock, they give off a 
< 101 ^ branch and continue as the palmar digital nerves. The 
median palmar nerve consists of only median fibers. The lateral 
palmar nerve is a combinaUon of ulnar and median Hbers. 


13. Paimarmetacarpalnerves:continuaiionsofthedeepbranch 

of the laK^I palmar nerve. They course distally in the junctions 
between the ^lint bones and the cannon bone. They pass under 

splintstobecome superficial and continue to the 

14. Medial cutaneous antebrachial nerve: the cutaneous con¬ 
tinuation of the musculocutaneous nerve. Itextends distally to the 

^OCKS. LAMENESS DIAGNOSIS; Pain causes lameness 

the visu^ consequence of pain. Nerve blocks and iiurasynovial 
. ane^sia (see pg. 132) stop pain perception, thus. lameness 
(animal goes sound), therefore, help localize the problem. 

TTie lame limb should first be identified by observing the animal 
at a rest and in motion. Once the limb has been identified, nerve 
blocks may be performed in a systematic order, starting distally 
flower) and movmgproxlmally (higher) to locaUze the problem 
Block nerves above the area to be anesthetized because the nerve 
branches spread out as they move distally. Block bilaterally 
^use pain doesn’t know where the midline is. If a limb is 
blocked sound (no lameness) and the other Umb is also affected 
that 1^ will then appear lame. You are not necessarily looking 
for 100% soundness with a block, but for changes in the amount 
of lameness. Ifthe animal does not "go sound" with a block, then 

block higher. If two or more blocks are needed for the animal to 
go sound, the problem is located between the last two blocks 
Blocking to soundness localizes the source of lameness, but is not 
a^finiuve diagnosis, a thorough radiographic examination must 

lollow. 


8. Communicating branch: crosses overthe palmar aspect of the 

tlexor tendwis about halfway down the metacarpus, where it is 
palpable. It carcies fibers from the medial palmar nerve (median 
nerve fibers) to the lateral palmar nerve( ulnar and median nerve). 

9, 10. Medial and lateral digital nerves: pass distally on the 
^m^ aspect of the digit to innervate the heel region of the foot 
I ney form a triad along with the digital vein and the digital arterv 
on each side. These triads are arranged vein, artery and nerve 
(memory aid: VAN) from dorsal to palmar^laniar. 

H. Dorsal branches of the digital nerves: pass distally for a 
short distance with the palmar/plantar digital nerves and then pass 
^rsally to innervate the toe region of the foot The relationship 
between the digital nerves and their dorsal branches is important 
whai blocking only one of the two. 

12. Deep branch of the lateral palmar nerve or deep branch of 

me ulnar nerve: arises at the carpus from the lateral palmar 

nerve, dives deep and branches into the palmar metacarpal 

nerves. Some call this branch the deep branch of the ulnar nerve 

^ausc they telievc that even though it comes form the nerve 

formed from both the median and ulnar nerves, it carries only 

ulnar nerve fibers. This is academic and not of much clinical 
usefulness. 


^occdure for nerve blocks: The horse should be restrained the 
handler and the veterinarian standing on the same side of the 
animal, fia nsi tranquilize as this will mask the effects of the 
block^Usea very small needle (25 gauge 5/8th inch) tominimize 
pain. Qean the mj^uon area; a surgical prep is not necessary. 
Inswt the needle quickly upward so if the horse moves, the needle 
won i be jabbed into the limb. Let the animal calm down, then 
au«h the synnge using both hands. Inject a little anesthetic 
su^taneously, then move the needle to the area oi the nerve. 
Inject the anesthetic solution at a moderate rate. Lifting and 
flexing the leg gives control for most blocks. 

Typesof nerve blocks: point, line.and ring blocks. Apoini block 
(perinei^ anesthesia) is blockings specific nerve directly at one 
site. This bl(xks the nerve and its branches past the site of 
injection. A line block is produced by infiltr^ng the anesthetic 
along a line. This numbs the nwve branches crossing the line A 
nng block or field block is achieved by injecting anesthetic in a 
complete circle around the limb. Infuse anesthetic as closely as 
possible to me desired nerves in order to produce a limited field 
of anesthesia. Aspirate before injecting to avoid injecting into a 

Test the block: 3 to 5 minutes after block, push a ball point pen 
(dull, not sharp, object) into the skin of the area that should be 

anesthetized. Norcsponsewilibcclicitedwithasucccssfulblock. i 


NERVE BLOCKS 
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Fig. N^-1 - Nerves of 
palmar view (schematic 


.ciclimb, 




2. Median nerve 


-Si 




Fig. NB-2 • Nerves of thoracic limb. 
Dors, view (schematic) 


jl. Radial n. 




* V 


/ 


12. Deep br. of lat palmar n. 


13. Palmar metacarpal nn. ^ 


■13. Ulnar nerve 


5. Palmar br. of ulnar n. 


4. Dor. br. of ulnar n. 




7. Lat. palmar n. 




S. Communicating br. 






IK Dors. br. ofdigiudn. 


10. Lat. digital n. 


til 


9. Med. digital n. 



14. Med. cutan. antebrachial n, 


11. Dors. br. of digital n. 


K Radial n. 

2. Median n. 

3. Ulnar n. 

4. Dorsal br. of the ulnar n. 

5. Palmar br. of ulnar n. 

6. Medial palmar n. 

7. Lat. palmar nerve 


8. COTununicaiing tar. 

9. Medial digital n. 

10. Lateral digital n. 

11. Dors. br. of digital n. • 

12. Deepbr. of lat. palmar n. 

13. Palmar metacarpal nn. 

14. Med. cutan. antelnachial n. 


Block success: once the block has been performed and tested^ 
exercise the horse in the same manner that showed the original 

^ T lameness and look for any change. 

JP' 


Distal to the carpus and tarsus, nerve blocks are performed in the 
same manner since the neuroanaiomy is roughly the same. 
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SPECIFIC NERVE BLOCKS; 

L**Heei block” or palmar digital nerve block: anesthetizes the 
palmar^Iantar digital nerves innervating the palmar^lamar as¬ 
pect of the foot The structures blocked arc the navicular Ixmeand 
its bursa, the frog, the digital cushion, the bulb of the heel, the 
flexor lendcms, and the palmar pcwtion of the coifu] joint. The 
dorsal portion (toe) of the foot is unaffected. 

Procedure: Flex the limb and lift the foot with your left hand. 
Se^h for the neurovascular bundle along the dorsal bwdcr of the 
flexcH" tendons. Palpate the ungual cartilages. Place the hoof 
between your knees. Inseittheneedlejustproximaltotheungual 
cartilage at the level of the past^ joint Aspirate ^ inject 1.5 
to 2.0 ml of local anesthetic (5/8 inch 25 gauge needle) «ross the 
vascular bundle. (Make sure you aspirate first.) Use a small 
amount of ^estheiic so it doesn’t diffuse to the dorsal branch. An 
alternative is to push up the ergot and locate the tensed ligament 
of the ergot Inject tkough the middle of this ligament to get the 
nerve passing under k. Three to five minutes after injecting, test 
the block by pushing a ball point pen into the skin over the bulbs 
of the heel. Also test the coronet over the toe to check that the 
dorsal branches have od been blocked. Hooftesters are also good 

for testing to see if de^sirucuires(naviculafbone)are anesthetized. 


Boundaries Palmar/plantar - flexor tendons 
Distal • ungual cartilage 
Dorsal - Digital artery 



Area desensitized by a heel block 

You may be able to predict the therapeutic success of a palmar 
digital neurectomy according to the animal's response to a heel 
block. 

(! 

Palmar digital neurectomy or “Nerving a horse": transection 
of the palmar digital nerve in order to relieve pain in the palmar 
aspect of the foc«. This will have the permanent effect of a heel 
block. This often relieves the pain associated with navicular 
disease. Donaicuithedorsalbranchesoriherewillbe Qfifeeling 

in the foot, resulting in a tendency to stumble (dangerous to the 
ndcr). 

11. Toe block” or dorsal branch of the palmar digital nerve block: 
blocks the toe ^ea by blocking the dorsal branch of the palmar 
digital nerves. Many people bypass this block and move to the 



abaxial sesamoid block. The structures blocked are most of the 
Ivmnar corium. the (kwsal and dorsolateral surfaces of the coffin 
bone, the extensor tendois, and the coffin bone. Inject 3 to 5 ml 
(5/8" 25 gauge needle) anesthetic subcutaneously in either a ring 
or line block at the level <rf the pastern, dorsal to the heel block 
injectkM! site. 


Injection; Dorsal to heel block 



Area desensitized by an abaxial sesamoid block 

m. Abaxial sesamoidean block, high digital block or pastern 
block; blocks the pastern joint area and below by blocking the 
palmar digital nerves and their dorsal branches. Some people 
move to this block after the heel block. Anesthetized structures 
are the pastern joint and the structures associated with it The toe 
and heel are also blocked, however, these structures were already 
ruled out with the appropriate heel and toe blocks, respectively. 

Procedure: flex the limb and hold the foot between your knees. 
F^lpate the palmar digital nerve and its dwstd branch over the 
sides of the proximal sesamoid bc«es ("pop" them under your 
fingers). Move distally and locate the base of the sesamoids. 
Inject 3 to5 ml (5/8" 25 gauge needle) of local anesthetic in a short 
line at this level. Blocking distally from where the nerves can be 
palpated prevents the anesthetic from going too far proximally, 
possibly anesthetizing the fetlock area. 

Injection: Abaxial sides at distal end of proximal ses^oids 
Blocks; Pastern and below 


HEEL - TOE - ABAXIAL SESAMOID BLOCKS 



IV. Fetlock block 


Med. cutan. antebrachial 
or Dors. br. of uinar n. 

Metacarpal n. (med. or lat) 


Palmar nerve (med. or lat.) 



Dors. Br. 





VAN (digital v., a.^ & n.) 


in. Abaxialsesamoid 
block 

Lig. of the ergot 
Pamar digital n. (med. or lat.) 


1. "Heel block 


Fig. NB-3 • Distal thoracic limb 






FETLOCK BLOCK 


IV. FeUock joint block, low palmar (volar) block, or 4 point 
block: blocks the fetlock joint area tmd below by blocking the six 
nerves innervating it This block is perfoimed at about a hand's 
width above the fetlock (where the qriphysis narows down to the 
diaphysis). Nerves blocked include: 

1 & 2. Medial and lateral palmar nerves: located on each side 
between the flexor tendons and the suq)ensory ligamem. 

3 & 4. Medial and lateral palmar metacarpal nerves: found 
emerging beneath the buttons of the splint bones. 

5. Dorsal branch of the ulnar nerve: crossesjust dOTsal to where 
the lateral metacarpal nerve emerges from beneath the button of 
the lateral splint 

6. Musculocutaneous nerve branch (medial cutaneous antebra¬ 
chial nerve): travelling on the medial surface of the antelwachium 

near where the medial metacarpal nerve becomes subcutaneous 
near the button of the medial splint 


additional riCTves that are blocked. It is done the same way, but the 
nerves have different names (these are followed in parentheses by 
the comparable nerve in the front limb): 


• Medial and lateral plantar nerves (medial and lateral palmar) 

• Medial and lateral plantar metatarsal nerves (medial and 

l^ral metacarpal) 

• Medial and lateral dorsal metatarsal nerves (no cwnparable 

nerves in the thoracic limb - from deqj peroneal) 

• Caudal cutaneous sural nervc(found laterally on the tibia) 

(dorsal luattoh of ulnar) 

• Saphertous nerve (on medial side) (medial cutaneous antebra 

chiai) 


Medial and lateral dorsal metatarsal nerves (additional nerves in 
the pelvic limb): pass between the dorsal surfaces of the splint 
bones and cannon bone. Anesthetize with a line block to get the 
cutaneous branches (caudal cutaneous sural and saphenous). 
Many practitioners use half ring blocks to get the whole dorsal 
auface in the hind limb. 


Procedure; Hold the limb up and flex the fetlock, taking tension 
off the flexor t^dons. 

• Medial and lateral palmar nerves: inject 3 ml (5/8" 25-gauge 
needle) of local anesiheUc between the flexor tendons and the 
suspensory ligamem on each side. It is criUcal to stay in the 
subcuiis to avoid injecting into the tendon sheath. 

• Medial and lateral metacarpal nerves: a needle (5/8" 25- 

gauge) under the buttons of the splints and infuse the area with 3 
ml of anesthetic. 

• Dorsal branchof the ulnar and the medial cutaneous antebrachial 
nerves: block by leaving a "bleb” subcutaneously as the needle is 
withdrawn after performing the metacarpal nerve blocks. 


Inject: Plantar nerves between the flexor tendons and the 
suspensoor ligamem 

Metatarsal nerves undw the buttons of the splints 
Cutaneous nerves with a Une or ring block of the 
dorsal surface of the cannon bone 

Blocks: fetlock and below of the rear limb 


Alternate procedure: direct the needle (3" 22.gauge) from the 

palmar aspectofihelimbdorsallyio the p^marnervebetween the 

flexor tendons and the suspensory ligamem. Inject the palmar 
nerve (3 ml). Without removing the needle, push the flexor 
tendons to the side and direct the needle dorsally under the button 
of the splint (3 ml). Inject the metacarpal nerve. As you pull the 
needle from under the splint, leavea "bleb" ofanesiheUc under the 
skin to get the cutaneous nerve. Repeat this on the other side. 

Check after 3 to 5 minutes, by poking a ball point pen into the skin 
around the fetlock. 

Inject: Palmar nerves between the flexor tendon and 
suspensOTy ligamem 

Meiacaipal nerves under the buttons of the splints 
Cutaneous nerves as you withdraw from the buttons 



Blocks; fetlock and below 

Low plantar block: performed on the hind limb. It is similar to 
?hc low palmar block of the forelimb. with the exception of two 


Area desensitized by fetlock block 



FETLOCK BLOCK 




Saphenous or caud. cutan. sural n. 


IV. Fetlock block 


Dors, metatarsal n. (med. & 1^) 

Metatarsal n. (med. or lat) 

' Plantar digtal n. (med. & laL) 




&g(H 


in. Abaxial sesamoid block 


Lig. of ergot 


I. Heel block 


Dors..br. 


II. Toe block 


% 






Fig. NB-4 - Dist. Hindlimb (med. or lat) 





Since 90% of all lameness is in the foot, most lamenesses will 
be isolated with these blocks (“heel”, “toe”, abaxial sesamoidean, 
and low palmar/planiar). If the horse is still lame, continue up the 
limb. The mid-cannon region is avoided because of the commu¬ 


nicating l»and) between the medial and lateral palmar nerves. 
The communicating branches can be felt cm the palmar surface of 
the superficial digital flexor tendon. 
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HIGH PALMAR/ HIGH METACARPAL BLOCKS 



V. High palmar block; used to anesthetize the stgKrficial meta¬ 
carpal siniciur^ by blocking the medial and lateial paimar 
nerves at the middle of the metacarpus. Insert a n m llg (5/8“ 25 
gauge) below the carpus through the deep f^ia to the palmar 
nerve located between the deep digital flexor and the suspensory 
ligamenL Inject 5 rnl of local stesthetic and rq)eat tm the other 
Side. This will got get all of the deep structures of the metacarpus. 


carpus, insert a needle (5/8" 25-gauge) between the flints (meta- 

copal n and IV) and the suqiensory ligament down to thecaniKMi 

bone (metacarpal III) on both sides. Inject 3 to 5 ml of local 
aneohetic. 

Inject the mciacaipal nerves in the junction between the cannon 
bone and the splints, deep to the suspensory ligamenL 


Injection; palmar nerves on the sides of the flexor tendons. Blocks: Dwp structures of the metacarpus 
Blocks: superflcial metacarpal re^on. 


W. High metacarpal block: anesthetizes the metacarpal nerves, 
thus, most of the suqiensory ligament and the interosseous 
ligaments of the metacarpal bones n and IV. Just distal to the 


V • VI. Combinatkm high palmar and metacarpal block: 
blocks both superficial and d^ structures of the metacarpus, 
excqit the origin of the su^iensory ligament and the {Hoximal 
Olds of the spliMs. 
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DEEP BRANCH OF LATERAL PALMAR NERVE 


Fig. NB-7-Carpus, 
la(. view X 


Vn. Deep br. 
of lat. palmar^ 
block \ 


a 


¥ 






A 


m 


i 




vn. Deep br. of , 
lat. palmar Mock 


Metacaq)al nn. 


Fig. NB>9 • Schematic 
nerves, palmar view 



a. Tendons of digiul flexor tendons 

b. Accessoriomeutarsal bg. 

c. Accessory lig. of deep digital flexor tendon 

d. Suspensory lig. 

e. Accessory carpal bone 


Fig. NB-8 - Area A 
Desensitized 



VII. Deep branch of the lateral palmar nerve ("Deep ulnar” 
nerve) block: The lateral palmar nerve passes in the caipal canal 
befwe it gives off its deep branch (deep ulnar branch) ai the levd 
of the heads of the splints. The d^ branch bifurcates into the 
metacarpal nerves that pass against die palmar surface of the 
metacarpal bones. Structures anesthetized by this block are die 
origin of the suspensory ligamwit, the inierossetnis space, inter¬ 
osseous ligaments, and the proximal part of the splint bones. This 
block is useful for deep seated osseous lesions associated with the 
cannon and splint bones (e.g., splints, fracture, avulsiai of the 
suspensory 1 igamenL or exostoses, periosteilis between the splints 
and the cannon bone). 


the carpal bones. Inject 5 ml ttf anesthetic. 

Inject: lateral palmar nerve and its deep tnanch (deep branch of 
the ulnar nerve) in the carpal canal 
Blocks: (Mrigin of the su^i^soiy ligament, and proximal end of 
die si^int bones 

V > VII. Combined high palmar and deep branch (of the ulnar 
nerve) lateral palmar nerve blocks: anesthetizes all the struc¬ 
tures of the metacarpus. 

Inject: palmar nerves and the deep branch of the ulnar nerve 


Procedure: from the lateral side, insert a needle (1 “ 20 gauge) Blocks: all the structures of the metacarpus 
midway between the accessory carpal bone and the head of the 

fourth metacarpal bone. Pass medially to the ligament on the Blocking nerves above the level of the carpus is not very 
plantar aspect of the carpus, between the accesstxy carpal bone valuable. It is dilTicult to isolate the nerves in this region and 
and metacarpus (accessoriometac^ai ligament), through the musclescanbepatalyzed,Ieadingtoinjury.Toisolatejointpain 
flexor retinaculum and lateral to the deep digital flexOT down to ptoximally, intrasynovial injection is easier (see nexi^ge). 


591 







JOINT BLOCKS 

Artiirocratesis (v'lfaiD'Sen-TEE-sis): the puncturing and 
ration of a joint 

Res^&ps io inject a joiat: 

• To Trovc a .niHL Ic .■-r visualization (e.g^viscosity of synoviJ 
fluiJ).;jfl'‘.bv70rk. 

• To a'i-riais^T tlsesapfiLaic dugs (e.g.; antibiotics). 

• To s.c.rnnjsia' a diagitoslic substance (dye) for radiographic 
con'w'-iis- studies. 

• To adrainisteran anesthetic. 

Joints and bursae are blocked to localize pain to a specific joint 
or tuisa. The highor risk in these injections over nerve blocks 
necessitates the <4>servation of U)tal surgical asepsis to prevent 
cositaitju^ation. Th«e is also the danger of damaging articular 
cartilage, thus, c?usi.Tg degenerative joint disease w acute arthri* 
Us. Nevertheless, they are very valuable diagnosUc tools. 

An injection of an anesthetic into a joint of a lame horse which 
then goes sound, localizes the problem to that joint If the horse 
remains lame, that joint is not the problem; or it was not prt^rly 
anesiiietized. 

Surgical access to a join t: arthroscopic surgery is becoming very 
popular and requires knowing where to access joints. More than 
one enuance may be necessary for surgery. 

Joint pouches: focal points where the joint capsule protrudes 
between osseous and soft tissue structures. The pouches may or 
may not be swollen, thus, may or may not be palpable, "nte joint 
is accessable through pouches. Avoiding the arUcular cartilage is 


(iesirAie,1wtDo(aIwayspossibIe. Piotrusionofihejoiiucapsule 
^touches) wmedmes allows a needle to enter the joint cavity 
away from ihearticular cartilages. If it becomes necessary to enter 

between lhcarticu]arcartila,ges,u£ea:=jr.£:’ipe«ile and 

•inintal to minimize movctrient and possible scarification of the 
carriage. * 

To locate the injection ^te: 

1. Locate the level of the joint by palpating the regional 
structures. 

2. Locate the injection sites by palpating their boundaries. 

3. Insert needle and aspirate synovial fluid. If you are 

inj^:£:b q'iantity of local anesthetic, remove the same 

ainouat (rf‘synovial fluid. 

Vm. Navicular (podotrochlear) bursa biock: anesthetizes the 
navicular bursa and, by diffusion, the navicular bone. This block 
is difiiCulL Make a s^utaneous injection undor the skin on die 
midline, just above the bulbs of the heel. Direct a needle (2 inch, 
20-gauge) Ihrou^ this point and direct it dorsally parallel to the 
^Ov:i’.d until it hits bone (navicular bone). Back off slightly and 
inject 5 ml of anesthetic into the bursa. 

Boundaries: Skin above the bulbs of the heel 

Direct needle parallel to the ground 

Blocks: navicular bursa and navicular bone 



COFFIN, PASTERN AND FETLOCK JOINTS 


I 


• • 

V. V'- 


Extensor tendon 



„ ^ X. Dors, approach - pastern Joints 

fetlock Joint Comnton/long digital extensor 

XI. Dors, approach • cofDn joints 

Dors, pouch 


Dors, pouch 


X. Dors, approach • pastern J<Hnt 


XI. Dws. approach 
• coffin Joints 



Fig. JB-3 - Di^t, dorsolat. view 


Fig.JB-S- Saggitai section - digit 

Xn. Palmar approach > fetlock - /. / 


Cannon bone 


Fig. JB'd • Digit, med view 



Su^iensiy Ug. 


Button of splint 


Prox. sesamoid bone 


Extensor tendon 


IX, X, and XI. Dorsal approach to the fetlock, pastern and 
coffin joints; injecting into the dasal pouches of all three joints. 
Use the same procedure for all. Rex whichever joint you arc 
injecting. Insert the needle (11/2" 20*gauge) i^ximtd to the joint 
and under thecOTimon/long digital extensor tendon laterally, and 
pass it obliquely into the dorsal pouch. Inject 5 ml of anesthetic. 

The coffin joint is within the hoof wall, thwefore, it cannot be 
palpated, but mentally visualized. Insert the needle above the 
coronet, lateral lo and under the extensor tendons into the dorsal 
pouch. 

Location; Proximal to the joint 

Obliquely under the extensor tendon 


Block; either the fetlock, pastern, or coffin joints. 

Xn. Palmar approach to the fetlock; an easier alternative to the 
dorsal approach. Rex the fetlock and palpate the boundaries of the 
palmarpouch. insert the needle(ri8-gauge)iniheaFeabetwemi 
these boundaries. The needle must go dorsal to the su^?ensory 
ligament and palmar to the cannon beme in order to access this 
jtum. Inject 5 ml of anesthetic. 

Boundaries; Proximal - butusn of splint bone 
Dorsal • cannem bone 
Distal • proximal sesamoid beme 
Palmar • susp^sory ligament 

Blocks; fetlock joint 
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CARPAL JOINT BLOCKS 



Carpus anesthetic injections: there are three joints in the carpus 
- aniebrachiocarpel, middle carpal, and carpometacarpal joints. 

• Antebra^locarpai or “Radiocarpal” Joint: doesn’t coramu- 
ni^ with the other carpal joints. Dorsally, it opens wide when 
the carpus is flexed. 

• Middle carpal joint (formerly intercarpal joint): also cpens 

flexitm, and communicates with the carpometacarpal 

•Carpometacarpal jobf too small to access with a needle 
Fortunately a communicates with the middle carpal joint and is 
bioclred when the middle carpal joint is anesthetized. 

*^'^**PI»*^*‘»totheanlebracbiocarpaland 
middle carpal Jointa; flex the carpustoopea tbejoim. Palpare the 

«9N«ssi0tts of both joiau on dter side of lire tendon 
extensor caipi ndialis muscie. Insert a irecdle (!" 20-gaiige) 


medially or l^erally to the tendon and into the depressions. Put a 
syringe on the needle, aspirate 10 ml of synovial fluid, and inieci 
10 ml of anesthetic. 

Location: Dejxessiononeithersidccrftheexienswcaipiradialis 

Blocked: either the antebrachiocarpal joint or the middle and 
carpometacarpal joints. 

Wmarolatcrd pouch approach m me antebrachiocarpal joint an 

alternate technique that is safer for the articular cartilage, but is 
more difficult to perftmn. Locate the depression between the 
acc^ory cvpal borre, the tendon of the ulnaris lai^lis muscle 
as it inserts cm the fourth metacarpal bone, and the caudal surface 
of the ra^us. Insert the needle (I" 20-gauge) obliquely and 
wtooreditUy into the dqm^sskm. Remove synovial fluid and 
inject 10 nd ^ ancrthetic. This can be done with the animat 

rtmdtng, rainiiQizing the danger of damagti^UreaiticultfcMi- 
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ELBOW JOINT BLOCK 



XV. Lateral approach to theelbow: Locate the lateral collatoai 
ligament between the palpable lateral epicondyle p-oximally and 
the origin of the lateral digital extensw distally. Feel the ^jace 
cranial to the l^eral collateral ligament and slide the needle (21/ 

2" 18-gauge) into this space. Aspirate and inject 10 ml. of local 
r anesthetic. 


SHOULDER BLOCKS 



XVI. Shoulder joint block: Palpate the notch between the 
cranial and caudal prominoices the greater tubercle of the 
humerus, nte greater tubercle extends proximally and cranially 
above the level of the joint, so insert the needle (31/2" I8-gkgc 
spinal) through the notch at an angle caudal, distal, and medial in 
Older to get into the joint space. Aspirate a liberal amount of 


synovial fluid and inject 10 to 20 ml. of anesthetic. 
Site: notch in greater tubercle 
Blocks: should^ joint 
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SHOULDER BLOCKS 



Xyn. Intertabercular (bidpltai) bursa: Tbe shoulder joint and 
TO intemibmular bursa in the horse are s^i^ate stntcuires dial 
do iMX i^raunicaie. Access to the bursa is blocked from the 
lateral side by the greater hibercle. Insert the (X 1/2" 18* 
gauge) at the level of the deltoid tuberosity and slide it up the 

cj^surface<rfthehinnerus,deeptotbebicepsbraclm,andinto 

the imertubercular groove and the bursa. If the needle go® past 
•1;^ TO bursa, resistance will be met as the needle enters the bkeps 


tendon. Back-tdTanda^iiate^novialfluid,thenii^lOmlof 

anesthetic. (In a large horse this jMOcedure may reouire a ^ indi 
needle.) 

Injection; In at deltoid tubeioaty 

Slide needle up craiial humerus 

Blocks: imertubercular bursa. 
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TARSUS 

TARSUS - HOCK: has four joints - taisocniral, 
proximal intertarsal. distal intertarsai and tarsometa¬ 
tarsal joints. 

rarsocrural, talocrural or "tibiotarsal” jmnt: the 
sbticulaUon between the tibia and the trochlea of the 
lalus. It communicates with the proximal intertarsal 
ioint. It has three pouches where the joint capsule 
protrudes sdx;utaneously: dors^, medioplantar ^d 
‘ateroplantar. These are ail connected, iheiofore, in¬ 
jection in any one anesthetizes all three and the 
-,K3ximai intertarsal joint. 

XVIII. Dorsomedial pooch: easily palpated. Pal¬ 
pate the meditd malleolus cranially to the calcanean 
luberosity. Palpate the tendon of lheperon6ustertius 
cranially to the medial malleolus. Move distally until 
feel a large, soft spot Insert a needle (r'20- 
.' 4 ige) into this soft spot, aspirate and inject 20 mi of 
•mesihetic. Distally the cunean tendon crosses the 
^us. The medialsaphenousveincrosses this pouch 
;ind must be avoided by inserting the needle behind 
(pianiar to) it. 

Bocndarics: Proximal - media! malleolus 

Cranial - peroneus terdus muscle or 
medial saphenous vein 

Blocks: tarsocrural and proximal intertarsal joint 

^..ateral plantar pouch (a): rarely injected. Inject into 
the soft spot in the "V" shaped area between the lateral 
nrtalleoius and the body of the calcaneus. 

viedial plantar pouch (b): harder to palpate, it also is 
rarely injected. Palpate the deep digital flexor tendon 
between the medial malleolus and the calcanean 
tuberosity. Pass the needle between the caudal edge 
of the tibia and the tendon of the deep digital flexor 
ntuscleai the level of the medial malleolus. Avoid the 
synovial sheath of the deep digital flexor tendon by 
j’Oing dorsal to it. 

Proximal intertarsal joint: between the talus and 
calcaneus proximally and the central and 4th tarsal 
bonesdistally.Uisindirectcommunicationwiththe 

tarsocrural joini,.iherefore never injected directly. 

Distal intertarsal and tarsometatarsal joints: These 
are .plane joints with little motion, thus, the joint 
spaces are very narrow and difficult to place a needle 
in. They are, however, most often affected by bone 
spavin and need to be injected for diagnosis more 
often than the easier to inject lalocural joint. 

XIX. Distal intertarsal joint, DIT: located between 
the central and the 3rd and fused 1st and 2nd tarsal 
hones. It docs not communicate with any other joint 



so has to be injected specifically. It is extremely narrow and hard to 
consistently inject. Palpate the gap between the fused 1 st and 2nd, 3rd, and 
central tarsal bone on die medial side of the hock with a finger nail. Inject a 
little anesthetic subcutaneously at this site. Insert a needle (1" 22-gauge) into 
this Junction. This may require redirection of the needle. Inject 5 ml of 
anesthetic. If the gap can't be palpated, draw a straight line from the palpable 
distal tubercle oi the talus to the palpable space between the heads of the 3rd 
and 4ih metacarpal bone. Palpate the proximal border of the cunean tendon 
and inject where it crosses the line. 

Boundaries: Junction of cenual, 3rd and fused 1st wd 2nd 
tarsal bones (medial side) 

Blocks: distal intertarsal joint 

Tarsometatarsal joint: located between the distal row of tarsal bones (3rd. 
4th, and fused 1st & 2nd, and the metatarsal bones). 

Medial approach to the tarsometatarsal joint (d): injected distal to the site fw 
the distal int^iarsal joint where the 3rd, fused 1 st and 2nd tarsal bones and the 
large metatarsal bone meet. This site is so small that it is difficult to hit. Put 
a bleb of anestlielic under the skin and repeatedly redirect the needle to find 
the site. 






TARSUS 






if 



Fig. JB'U • Tarsus, lat view 


XVI. Latplantu* 
approach 

• tarsometatarsal Joint 


XiV. Dorsomedial pouch 


Tviocninl 

2. Proximal intenanal joiiu, PIT 

3. DitUi inlerurul joini» DIT 

4. TartcmetaUnal jmi 

a. Lat. (rianur ate (tanocrural jofn^ 

b. Med. |danur site (tatsocniari joint) 

c. Med. approach ID duL inteitamljcuu 

T.TiKa 
Tal. Talus 
Cal. Calcaneus 

Ml, fused ftnt and second tarsal bone 
m. Ihud Ursa! bone 
IV. Fourth tarsal bone 


XV. Distal intertarsal joint, DIT 


Fig. JB’13 'Tarsus,med. view 



XX. Lateral plantar approach to the tarsometatarsal jiunt: 
Palpate the tubercle on the 4th tarsal btme and the head of the 4ih 
metatarsal bone. Insert a needle (1" 20-gauge) in a sagittal plane 
between these two processes in a doreodistal direction (obliquely 
towards the front and down). Injea 5 ml of anesthetic. 

Boundaries: 4th tarsal bone 

4th metatarsal bone 


Calcanean tendon; the medial tendon of insertion of the cranial 
tibial muscle. It inserts onto the fused 1st & 2nd tarsal bone. It 
crosses the dcMstanedial ^itface of the tarsus where bone spavin 
usually occurs. 




Blocks: tarsometatarsal joint 


Cunean bursa injection; slide a needle (1" 22-gauge) under the 
palp^le distal bmder of the cunean let>^n rm the dorsomedial 
sictettf^the hock. Injea 10 ml of anesthetic. This will diffeentiate 
cunean bursitis from bone spavin. If a lame horse improves within 
20 minutes, h is a bursitis problon. 
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STIFLE 



rhe sufle joint has three sq>arate compaitmenis - medial and 
Aaleral femoroUbial and femoropaiellar pouches. The medial 
temorotibial and remoropatellar pouches alway? communi¬ 
cate through a small slit TTie lateral femorotibial pouch com- 
mumcaies with the femoropatellar pouch only 25 % of the time, 
ine medial and lateral femorotibial pouches never communi¬ 
cate. Inflammation of the stifle may close all communications, 
therefore, each joint has to be individually assessed. First, identi fy 
the level of the stifle joint. (Students often mistake the media! 
trochlear ridge for the patella. Flex the limb and move the patella. 
It is ^ually more distal than the student first thinks.) Second 
Identify the specific boundaries of each pouch. 

aXI. Medial femorotibial pouch: inserta needle (3" 18-gaugc) 
l^tween the medial collateral and the medial patellar ligaments at 
ihe levelof the joint. Aspirate synovial fluid and inject 10 to 20 ml 
of anesthetic. 

Boundaries: Cranial - medial patellar ligament 
Caudal • medial collateral ligament 

Blocked: medial femorotibial and femoropatellar pouches. 

XXII. Lateral femorotibial pouch: fuotrudes between the lat¬ 
eral collateral ligament and the common tendon of origin of the 
long digital extensor and peroneus tertius muscles. Palpac ihe 


two prominences of the extensor groove of the tibia to visualize 
where the two extensor muscles run. Palpate the lateral collateral 
ligament between the lateral epicondyle of the femur and the 
origin of the lateral digital extensor. Insert a needle (3" 18-gauge) 
caudal to the tendons, pointing proximally. Aspirate synovial 

fluid and inject 10 to 20 ml of anesthetic. 

Boundaries: Cranial - combined tendon of peroneus tertius 

and long digital extensor 
Caudal • medial collateral ligament 

Blocked: lateral femorotibial pouch and 25% of the time the 
oihCT two pouches. 

XXIII. Femoropatellar pouch: easy to access. Extend the stifle 
and graspmg ihe patella pull ii to widen the joint space* Insert a 
needle (2" 18-gauge) on either side of the intermediate (middle) 
patellar ligament. Advance the needle 2 inches between the 
patella and the patellar surface of the femur. Aspirate and inject 
20 ml of anesthetic. 

Boundaries: Intermediate patellar ligament 

Either medial or lateral patellar ligamwii 

Blocks: femoropatellar and the medial femoroUbial pouch and 
25% of the time the lateral femoropatellar pouch. 
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STIFLE 


Fjg, JB-15 - Stifle, med. view 


Fig. JB-16 - Stifle, lat. view 


Med. collatera^^fj^ ^ 






Med. patellar lig. 




Combined tendon of long 
digital extensOT & peroneus 
tertius muscle 


J^l fc. lt\^^ 


Lat. collateral 
lig. 


XVII. Medial femorotibial 
injection 


Med. patellar tig. 


XIX. Femoropatellar injection 




y, 

y‘ 


XVIII. Lateral femorotibial injection 


Intermediate patellar lig. 


XVII 


Fig. JB-17 - Stifle, dors, view 


V iWi 


^•••XVIII 

Combined tendon of long digital extmsor & 
peroneus tcnius muscle 
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HIP JOINT BLOCK 





XXIV. HIP JOINT INJECTION: very hard lo achieve, espe- beiweeniheaccessorygluieal muscle(ofthemi(kilegluieal)and 

cially on well muscled hc^ses. Palpate the summit of the greater the greater trochanler. Palpate the cranial part of the greater 

irochanter two thirds of the way from the tuber coxae to the trochanter, the convexity. Insert a needle (3" 18-gauge) 2 inches 

jschiau^uberosity. Palpate or estunate the location of the con- distal to the convexity and direct it dorsomedially over the 

vexjty. Then ^aie the location of the notch between the two convexity into the bursa. Inject 10 ml. of local anesthetic. 

(not palpable), insen a 6 inch needle (16^uge) through the 

noteh distally and slighUy cranially. Walk the needle up the neck IM injections into the hip: done in the gluteal musclescranially 
ot the femur into the jomt Aspirate synovial fluid and inject 10 to closer to the tuber coxae than to the midline. In a thin horse the 

m w anesthetic. This block is diHicult and may require ischiatic nerve can be paralyzed if ihe injection is to close lo the 

redirecung the needle. midline. 

Boundanes: Notch of greater trochanter Hamstring injeetkm: should be made into the muscle, not into 

. • • theintermuscularscptum.Injectionsiniotiiefascialplanesgteatly 

s. tpjoint dccreasetheefficiencyoftheinjections. Make injections into the 

vvvi-r I. • caudal side of the semitendinosus muscle. Do not inject into the 

AX Vi. Trochanteric bursa injection: The trochanteric bursa is lateral thigh, thereby avoiding the ischiatic nerve. 
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RADIOGRAPHY - INTRODUCTION 

Radiol(^y: Uie twanch ot medica)'science which deals wiih the 
use of ra<hant energy in die diagnosis and treaim^i of disease. 
This section is to help students start to understand radiology. It is 
not meant to be an in-depih presentation, but an introduction. 
Radiology. as a diagnostic modality, is selected when the history 
and physical ex^suggestsapossible benefit Radiology seldom 
yields a final diagnosis, but contnbutes in the cre^cm of an 
adequate dinetentlal diagnoses list. 


Radir^raphy: The study of the physics, photodi^istry and 
electronic technologies u^ to f<xm a high quality ladiogr^ic 
image. 


Radiograph: a visible image fchmed by passage of ionizing 
radiation (energy) through the bray, interaction of the esoqied 
radiation with intensifying screeijs, the action rtf subsequent 
emitted light with film ^ the effect of developing chemi^s. 


X*ray machine: An X-ray beam is generated by passing an 
electron beam through a vacuum between acathode and an anode. 
The positively charged anode attracts the electrons (opposite 
charges attract). A few percent rtf' the electrons will pass close to 
the nuculi of the anode, interact with the elecuostatic charge and 
convert their kinetic en^y in to X-rays (photons) while the rest 
just create heat. The tube enclosure is shielded and a series of lead 
shutters allows the diagnostic beam to exit 


fixer, leaving only the iranqiarent bluish piece of plastic. It is 
called ‘Svhite’’ because films are looked at tm a white viewer. 



• Exposed; undeveloped; Hxed: a film that had a virtual image 
from exposure to light or x-rays, but was not developed, no silver 
was precipitated so Hall was removed by die fixer, resulting in a 
clear she^ 


• Exposed; developed; unflxed; a film with an image that was 
made visible by the developer, but because the unreacted silver 
halide was not removed by the fixer, the image is black and green 
instead of black and white. 


• Theiadiographisbasicallyanegattve.therefore.ibewhitu^the 
film, the more underexpos^ it is. The dailcer a film, the more 
overexposed. 

Viewer: a fluorescent light source f<x viewing radiogr^hs. 


Cassettes: hold the radiograph film sandwiched betwe^ inten¬ 
sifying screens. They come in a number of sizes; 8''xl0''. 
10"xl2" 12"xl4" and 14"x 17" (or metric equivalents). The 
object to be radiographed is placed on the cassette, between it and 
the tube head. 

Collimator (misnomer for Beam Limiting Device): the part of 
the x-ray machine allowing restriction of the size of the beam 
leaving the machine. 

X-ray film: a piece of plastic with a bilayer of silver halide 
emulsion. When exposed to light or x-rays, the silver halide is 
activated, which maJees it reactive with the weak reducing solu¬ 
tion of the develtqier. Silver halide which is reduced becomes 
microscopic crystals of silver metal, which appear black. The 
reduced silver metal is insoluble in the weak solvent of the fixer 
so it remains. The unreacted silver halide is soluble in fixer and 
will be removed (cleared). A film may be seen in several aates: 

• Exposed; undeveloped; unflxed: a film removed from the box 
in daylight (looks the same unexposed, but YOU cannot see it in 
the daiic). It will be opaque with a greyish-green cast due to the 
emulsion (silver halide) covering it 

« Exposed; developed; fixed: film that has been subjected to 
light x-rays and develqKd (i.e. a typical radiograph, exposed 
areas are black, unexposed regions clear). 

* Unexposed; developed; fixed: a film removed flom the box 
and developed in the dark roc»n without being subjected to light 
or x-rays. All the inactivated silver halide is wash^ away in the 


Spotlight (K hot light: a strong source of light placed behind the 
film to view over-exposed areas (daricer than desired). A spot¬ 
light can make these areas still readable in smne cases. 

FLASHLIGHT ANALOGY: You can learn a lot about radiog- 
r^hy using a flashlight Radiant (x-rays) energy is a fmm of 
energyhaving many the same pnqieniesas visible light Both 
are generated from a source and transmitted as a primary beam. 
The primary beam is {xopagated until it strikes an object, where 
three things can happen: reflection (scatter), further transmission 
(penetration) or absorption. 

• Reflection or Compton scatter: the redirection of a percent¬ 
age of the primary beam striking an objea’s surface. Scatter 
radiatkm is a hazard to the operauxas it is not limited to thermion 
between the lube head and the cassette. In Ccunpton Scatter the 
original {Aoton interacts wHh an (xbital electron which is accel¬ 
erated and ejected fnxn the atom. A seccHidary pbotem of x-ray 
is produced with less energy than the (xiginal and at a different 
direction of travel. 

• Penetration or transmittance: the passing of pan of the 
primary beam through the object. Light can be seen through a 
piece of p^ier. If more paper is added to the flrsl, a smaller 
percentage will be transmitted. On the other hand the same 
thickness of tinfoil will transmit much less than paper (density). 
Therefore, transmittance is influenced by both thickness and 
density (atomic wei^t). 

• AbsorptionorPhotoelectricefTectthethirdpossibilUyforthe 
x-ray. THis can be felt when the paper held in front a light 
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source geis warmer. The x-ray photon ceases to exist and its 
energy is convened to kinetic energy of an orbital electron which 
is ejected from the atom (i.e., heat). 

Inverse square law; Intensity varies with the square of the 
distance. With visiWe light or x-rays, doubling the distance 
qjiirteis the effective power. Therefore, any change of the dis¬ 
tance between the x-ray emitter and the cassette film will greatly 
change the exposure. The use of standard distances for different 
techniques eliminates distance as a variable. 

t • 

Divergence: the spreading of the primary beam as it moves away 
from the source. Scauer also diverges. Therefore, the closer the 
object is to the cassette, the less divergence, thus, the smaller and 
sharper its image. The farther from the cassette the larger (mag¬ 
nification effect) and- fuzzier (geometric blurring) will be the 

>mage.Shinea lighion yoarhand nextiorjiwall. Thecloser to the 

wall, the smaller and sharper the shadow; the further-from the 
Vf-all the larger and fuzzier the shadow. Pans placed on the 
cassette will be sharp and almost actual size; parts away from the 
casscue will be abnormally enlarged and fuzzy. Always place the 
side of the animal you are interested in against the cassette so it 
will be sharp and close to actual size. 

Radiographic density: the actual penetrative ability of x-rays to 
pass through a object and reach the film. Radiographic density of 
3 p^ is determined by its thickness and its atomic weight A piece 
-Df tin foil is denser (higher atomic weight) than a sheet of paper, 

thus, will stop more transmittance of lighiorx-rays.Buipapercan 

be staked (thicker) sufficiently to stop as much transmittance as 
the piece of tin foil. Therefore, atomic weight and thickness go 
hand in hand. Although fat feels and looks more dense than water, 
it is not (fat floats). Air and fat have liule reflection, little 
absoipiion, and a high degree of transmission to the film,'thus, 
theirimagcsonthefilm will be black. Bone and metal have little 
transmission allowing less x-rays to reach the film, making theu- 
images while. Water densities fall between these in transmission, 
appe^ing as shades of gray. Water densities are the soft tissue 
densities of the body (viscera, muscles and fluids). Soft tissue 
radiographs are differences between very close densities, there¬ 
fore. shades of grey. If a water density is thick enough (liver), it 
can appear as white or whiter than bone. Thickness plays a pan 


BASIC SCHEME OF RADIOGRAPHIC DENSITIES 
Commit this to memory!! 

• AIR: Less radiodens than fat - black 

• FAT: less radio-dense than water - black 

• WATER: less radio-dense than bone - gray 

• BONE: less radiodense than meral - white 

• METAL: most dense - white 

A<F<W<B<M or M>B>\V>F>A 

Memory Aid for radiographic densities mnemonic Bubbles, 
Blubber, Blood, Bones and Bullets, corresponding to the 
densities Ga?;; V?x: Water Bones ^Mineral); Metal 


in the aRwarance of overlapping densities also. Two bones that 
cross will appear whiter where they cross due to the greater 
thickness. ^ 

*« 
V: 

Markers: lead “R”s and “ L”s placed on the cassette are used to 
tell which side of the animal has been placed on the film (down). 
These also designate which limb is radiogr^hed if only one limb 
is shown, inadditiem to these maricers, the film should havea label 
identifying the client, animal, date and facility performing the 
study, and if a time study, the time elapsed after the procedure was 
started. 

Patient preparation; radiographs must be taken with a minimal 
amount of movement. For some animals this may be minimal 
restraint, whereas others will have to be sedated or anesUietized. 

For some procedures (e.g., radiographs of the spine) the animal 
must be anesthetized. Sand bags can be used to properly place the 
animal in relaticm to the beam direction. Some studies, such as 
abdomin^ radiographs, are compromised by food and fecal 
material in the GI tracL These patients are prepared by with¬ 
holding food 12 hours priw to radiography and perhaps using an 
enema. 

Artifacts: (definition: made by human hand) things seen on a 
radiograph that are not part of the animal. These can be due to a 
number of causes. Dirt, wet hair, ointments or iodine (radiopaque 
material) can cause artifacts on radiographs. Therefore, clean the 

animal first Artifactsarealsocausedby static discharge.process- 

ing mistakes and physical d^age to screens or films. 

SAFETY: should be foremost in your mind whenever , 
radiographing. Although invisible. X-rays are very dangerous 
and additive over time. Never place any part of your body or a 
helper’s body in the primary’ beam. Wear lead aprons, gloves and 
stand behind a lead shield when ever possible to block secondary 
(scatter) radiation. A common miscaicepiion is that lead aprons 
and gloves protect you from the primary beam. This is not true. 
They only protect from scatter radiation. The beam shouldal ways 
be collimated to no larger than the size of the casseue or region 
being studied. 


ALARA: As Low As Reasonably Achievable. The USNRC 
regulation concerning radiation exposure to human beings. 
Any use of ionizing radiation MUST be controlled by the 
operator to limit human exposure to be As Low As Reason¬ 
ably Achievable. 


BEAM DIRECTION: named for where the beam first passes 
into the body or part of body followed by where it exits the body 
or part to reach the film. Films shot from opposite direction are 
difficult to differentiate without markers on the film. A caudal/ 
cranial and a cranial/caudal view will look identical in small 
animals because radiographs have no depth. Donot trv to read or 
sec depth in a radiograph. 

• Lateral medial (LM)view; ihebeam enters the lateral sidcand 
■Sa ---.j . 1 . Sffijijl qnima! extremities are us’jaUv 
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exposed as Medial-Lateral projections. 

^ • Lateralprojecti(»ofmaiorbodycavUies(abdofnen.ttorax); 

named by the exit surface or that surface closest to the cassette. 
An animal in left lateral recumbency (right side up, left side 
down) when radiographed produces a LEFT LATERAL projec¬ 
tion. 

• DV or dorsoventral: the beam liters the dorsal surface and 
exits the ventral surface. This is the stahd^ position ior small 

- animalbodycavityimageswididiepatientiiidprsalrecumbency 
(back up, tummy on table). i 

y 

• VD or ventrodorsal: the beam enters the ventral surf^ and 
exits the dorsal surface. 

• CraniOcaudaior anterior/posterkvCAP): thebeam enters the 
anterior (front) side of (he limb above the carpus and exits the 
posterior surface (back) of the limb. 

• Caudocranial: the beam enters the back of the limb and exits 
the front Difficult (impossible) to diffaentiate from acraniocaudal 
view. 

• DP or dorsopalmar (dorsoplantar): shot from the front to the 
back of the limb below the proximal extent of the carpus. 

• PD or palmar dorsal (plantar dorsal): shot from the back to 
the front of the limb below the proximal end of the carpus. 

anatomical LANDMARKS: certain organs or structures 
with specific locations are used to ascertain the side of the body 
or limbs in a film. Anatomical landmarks should always be used 
to check If the markersarecorrect. (Nature puton the landmarks, 
people put on the mai1c«s. who do ysai trust?) Use radkjgr^ic 
landmarks to get your bearings. A few of the common radio- 
graphic landmarks are: 


Anatomical Landmarks 

• Apex of the hean - left 

• Gas bubble in the fundus of the stomach - left 

• Descending colon - left 

• Cranial kidney - right; Caudal kidney - left 

• Anticlinal vertebra - vertical vertebrae, usually T„ in dogs. 

• Head of hum^s - caudal 

• Radius - cranial 

■ Olecranon - caudal 

■ Distal end of ulna - lateral and caudal 

■ Accessory carpal bone - lateral and palma r 

■ Dew claw - medial 

• Stella - cranial 

■ Fibula -1^^ 

«Calcaneus lateral and plantar 

READING ntMS: 

^ Survival Law!: Read in a systematic manner. Extract maximum 
; information from the entire film. Do not miss something impor- 

iiii- 


tartt by jumping at the most obvious. Determine what regkMi is 
radio^aphed (shoulder or thorax etc.). Knowing the anatomy is 
necessary for reading films. Anatomical landmarks help you 

(Mienttbeviewsandindicalethediiecti(Hiofthebeam. Iflateral 

and medial ^rucmres are silhouetted (cm the edges of strucuue), 
then the beam was directed craniocaudal, (hMscqjalmaror doisov- 
entral dqrendingon wdhat was radiographed (i.e., a view showing 
the outline erf* the radial [lateral structure] and ulnar carpal bone 
[medial structure] or the latoal edges of the ribs [lateral struc- 
uires]). Silhouetted caudal and cranial structures indicate beam 
was directed laioomedial or mediolater^ (le.. accesscuy caipal 
bone silhouetted c»' chest with ^ines of vertot^ and sternum cm 
the edges of the film). 

CHECKLIST: Do not Icxdc at the lines, grays and shadows of a 
radiograirfi and try to identify what anatomic structure they 
r^xesenL Instead wmk from a list of the structures that you 
expea to see and locate each in a specific order. The first 
{^jproach will ‘miss’ agenesis (absence) of mi organ, because 
there is nothiitg to see. 

Two-dimeustonal / three-dimensional: A radic^raph is a two 
dimensional rqvesentation of a three dimoisional object. To 
extrapolate the third dimension at least two radiographs must be 
taken at 90^* to each other. A dorsoventral view of the abdomen 
will have the medial to lateral and cranial to caudal dimensions, 
but will lack the dimension in the plane the beam, dcusal to 
voitral. The lateral view will have the cranial to caudal and the 
dorsal 10 ventral dimensions, but lack the lateral to medial 
dimension. With both views (laioal and DV) all three dimen¬ 
sions are present and three dimensional information can be 
extrapolated. If, in the DV view, a buckshot shows up superim¬ 
posed on the kidney, it could beany where in the planeof thebeam 
(subcutaneous, below, in, or above the kidney). Anotha view is 
needed to place the buckshot in ihiee dimensions. A lateral view 
showing ^e bucksha overlapping the kidney would now place 
it in the kidney. 
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SKULL-FILMS 



Fig. R.l* f)<jg 
Lat view 


1. Teeth 

2. Nasal cavity 

3. Ethmoid area 

4. Frontal sinus 

5. Cramum 


e.Extemaloccipiialprotuberance ■ 11. Coronoid process 

7. Zygomatic arch • 12. Articular condyle 

8. Mandible (condyloid process) 

• 9. Body (horizontal part) 13. Tympanic bulla 

• 10. Ramus (vertical pan) 14. TM (temporomandibular) joint 



15. Nasal septum (VD) 

16. Conchae (VD) 

17. External auditory canal (air fined)(VD) 


Skull radiographs are difficuli to read because of the confusing 
overlap of structures of different densities. Use a skull specimen 
10 help read skull radiographs and position shots. All skull 
radiographs should be done under anesthesia because they need 
to be perfectly positioned. There arc 3 types of skulls in dogs 
relative to the proportions of the facial bones and the cranial vault. 
This variation must be taken into account when viewing normal 
skull films - doliocephalic, larger facial component (i.e. long 
nosed breeds, such as the collie) - mesaiicephalic; (i.e. beagle) - 
brachiocephalic; shorter facial componait (i.e. Boston Terrier). 
Some indications for the skull radiographs are neurological 
problems (hydrocephalus), nasal or mandibular problems (fr^- 
t^es), maxilla (rhinitis, neoplasm), primary tumors of skull (soft 
tissue swelling), mass behind the eye, teeth diseases, and middle 
car problems. 

Many different positions are used in skull radiography to look at 
the different structures. The dorsoventral and lateral are standi 
views. Open mouth, lateral oblique of the mandible or upper Jaw 
views are shot at 45* angle to separate the teeth of the opposite 
jaws. Occlusal views are shot by placing the cassette in the mouth 
and directing the beam in a D V or VD direction. This isolates the 
upper or lower jaw respectively from the other jaw. The lateral 
oblique (to see the TM joint), frontal or fronio-occipital (for the 
frontal sinuses), opened mouth VD or DV and foramen magnum 
arc all different views to highlight specific sirucuires. 

Sc able to identify the structures listed after the different views. 

• ook for symmetry on the DV view by c^' "noaring cne side to the 


o^er. 

Cat difTerences: The cat's skull is constructed differently than 
ihedogand these differences need lobe known. Cats have greater 
doming of the frontal and nasal bones, smaller frontal sinuses 
(may be absentin Persians), morecomplete bony orbits and wider 
skull because the zygomatic arches are wider 





SKULL - FILMS 


the larynx in the lateral projection. 




■ 


Nas^ sepuim 


Conchae 




Fig. R-1- Dog, Nasal cavity VD view j 

Nasal eavHy: in the DV view, compare each side for cqtacity or 
lucency. In^eased soft (issue caused by inflammation or a mass 
may increase the opacity. When there isadifference in thedensi^ 
of one half of die nasal cavity (heminasum) compared with Uk 
other, look the fine detail of the nasal conchae. If concha! 
detail is present on both sides then the densest side is diseased 
(exudate, blood, tumor). If conchal detail is missing frcm one 
side then it is the diseased side regardless of whether it is dense 
(exudate, blood, tumor) or lucent (usually fungal rhinitis). 





Teeth: locate the crown, roa and pulp cavity. Note the presence 
V or absence of the lamina dura. It is the side of the alveoli the beam 

passes through. This makes it appear as a white line sqrarated by 
a space (periodontal space) from the tooth rooL If this is eroded 
or missing, it indicates a pr^lem with the tooth. The periodtmtal 
space is between the lamina dura and the tooth root and is 
occupied by the periodontal membrane. 

Pharynx: Radiogr^ically, its soft structures are contrasted 
against the air c^iacily. The pharynx is located ventral to vertebrae 
C,-C and is bek visualized on a lateral projection. Structures of 
the pharynx: 

A. Soft plate: separates the oropharynx from the nasopharynx 
and can be seen r^iographically. 

B. Nasopharynx; air -illed area ^ve the soft palate 

C. Oropharynx: air •filled continuation of the tual cavi^ below 
the soft palate. 

D. Laryngopharynx: the common pan of the pharynx filled by 


E. Hytrid bwies: suspend Uw larynx frran the dcull - stylohyoid, 
epihyc^ceraiohyoid, basthyoid, and thyrohyoid. Asboncs,lhey 
are visa)Ie radiograi^ically. The most commcm clinical radio- 
gr^hic findaigs are fractures. 

• G. Badhytrid; se^ end on in the lateral prpjeoum; matring it 
appear very white (dense). 

H. Lai^^ cartil^es: make up die skelebMi the larynx - 
qxglot^ thyroid, cricoid and arytenoid. With age the cartilages 
can mineralize, especially in large or chraidrodystn^ic Ixeeds. 
The cricoid cartilage is the first U> become calcified. 

• L Cricoid cartilage: the easiest to see. 

• J. Epiglottis: also easy to see at the rostral end of the larynx. In 
the btkse the nramal position of the tip the epiglottis is dorsal 
to the soft palate. 

The pharynx is evaluated for decreased or irrereased contrast and 
disi^acemoiL Decreased contrast can be due to inflammation, 
masses, or a normal finding in brachiocephalic breeds. Increased 
contrast is due to air around the pharynx (retrcpharyngeal air) 
(e.g.. pen^raling wounds or rupture of the structures of the 
fdiarynx w esophagus). Ventral displacement can be due to 
retrcpharyngeal masses. Lvyngeal, tonsillar or thyroid masses 
can dq>lace the pharynx laterally. With fiaciures of the hycud 
apparatus theph^ynx can be di^laced caudally. The pharynges 
of lu^chiocephalic dogs are difficult to interpret because there is 
less air. therefore, less contrast in the pharyngeal region. 
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L^MBS 

.^tndochpndral ossificatim: the formation of tong bates by 
ivansforming a cartilaginous model into bone. Bone replacement 
«i.:es place in three primary ossification centers - the diaphysis 

and ihetwoepiphyses.'niisresultsinabonec^ped with articular 

j^ulage and two cartilage discs (metaphyseal growth plates or 
y . iyscs) between the diaphysis and the two ^iphyses. Lengthen¬ 
ing of bone occurs at the epiphyseal sidcof the metafrfiyseal plate. 
Lengthening stops when the epiphyseal plates are completely 
replaced by bone. During growth, radiographically, the epiphy¬ 
sial cartilage appears as a radiolucent line (dark line), called the 

pnysis by radiologists, separating the diaphysis from the two 
epiphyses. 



^ breaks in it Know the locations of the nutrient foramina so 
they are not mistake for lytic (dissolved) areas. 

Radit^raphing limbs: 

• Long bcmes of the limbs: include the proximal and distal ioints 

m the film. ‘ 

• Joints of the limbs: center the joint in film. 

• Comparison films: lake the opposite limb if there is a question 
as to what you are seeing and compare the two. 

VIEWS OFTHELIMBS:themost common are the lateral view 

and thecraniocaudal ordorsopalmaryiilantar.Thedifferent views 

silhouette different sides of the bones and can be identified by 
what is in silhouette. ’ 

Lateral view of limb bones and joints: place the affected limb 
on the cassette. Pull the affected limb forward and the unaffected 
limb backwards. The lateral view silhouettes the cranial and 
caudal surfaces of the bones. 


Craniocaudal or anterior-posterior (AP) or dorsopalmar 
view: silhouettes the medial and lateral structures of the limb. 


Structures silhouetted - 

thoracic limb 

Lat. view 

Cranocaudordorscqjalm. view 

Cran. structures 

Lat. structures: 

• Greater tubercle 

■ Spine of scapula 

■ Radius 

• Greater tubercle 

Caud. strucuires: 

• Head of humerus 

* Distal end of ulna 

• Accessory carpal bone 

• Ulna 

Med. structures: 

• Accessory carpal bone 

• Radial carpal bone 


Accessory ossification centers of large processes of individual 
loiies alM display these dark lines in young animals. These (and 
sesamoid bones) should not be mistaken for fractures. 


• Dew claw 


JOINTS - synovial (diarthrodial): consist of the foIiowinB com 
ponents: 


• Anconeal process of the ulna 

• Sesamoid bone of the lateral collateral ligament of the elbow 
■ Accessory ossicle of the caudal scapula 

‘ Sesamoid bones of the stifle 
Patella 
2 Fabellae 

Sesamoid of the popliteal muscle 
’ Sesamoid bones of the digits 

• Os |»nis: sometimes has twoossification centers and canaDoear 

to be a broken penis. 


1. Joint space: in a radiograph, is actually the joint space and the 
articular cartilage, since the cartilage is invisible in radiographs. 

2. Articular cartilage; caps the ends of the bones making up the 
joint. It can't be seen on the radiograph, only inferred. 

3. Joint capsule; surrounds the joint space and attaches at the 
edge of the articular cartilage. It can't be seen on radiographs 
unless calcified. 


Evaluating radiographs of the limbs; recognize different ana- 

^ Shepherd humerus 

looks difkreni than that of a chondrodystrophic dog (Dachs- 

•nd). Follow the cortex and see if it thins or thickens or if there 


Degenerative joint disease (DJD): a disease affecting synovial 
joints due to mcchaiical problems and degrading changes in the 
articular cartilage. Ii can be caused by congenital or acquired 
deformities of the bones and joints, infection or trauma. Some 
important terms relating to DJD follow: 


SHOULDER JOINT 

• Osteophyte (OS-lee-oh-fyt): an osseous 0>w>y) outgrowth. 


• Sclerosis (SIec*ROH-sis)(Gr.s/l:teroj/j hardness): hardening, 
in bone, refwring to the increase in density (rf a bone. 

• Ankylosis (angld-LOH'Sis): inunc^ility and consolidation of a 
joint due to disease, injury or surgical pnxedure. 

\ • Lysis <LY-sis) (Gr. lysis dissolution): destruction decanpo- 

sition, seen as reduced density in bones (blacker). 


Radiographic possibilities in DJD (degmer^ve joint disease): 

■ Narrowing or dis^qiearance of the joint ^lace. 

• Ostet^yte ftmnation, most often at the articutar margins 

■ Subchondral bonesclerosis 

• Joint deformities 


• Lytic and proliferative changes where the joint capsule and 
ligaments attach around the joint. 

• Ankylosis (complete or partial) 


SHOULDER JOINT or scapulohumeral joint: the synovial 
joint between the head of the humerus and the glenoid cavity of 
the scapula. Hie lateral and craniocaudai views are standard for 
the shoulder. Take the lateral view by placing the dog in lateral 
recumbency with die affected leg down (Hi the cassette. Push the 
alTected limb dorsally and pull the unaffected limb ventrally and 
caudally to separate the limbs. To take a craniocaudai (AP) view 
of die shoulder, rotate the Hmb medially to pull the scapula away 
from the dxMax. 



Fig. R-9 - Shoulder j(Hnt radiograph (schematic) 


When viewing shoulder films the joint space should be of equal 
width all around the head of the humerus. The head of the 
humerus should be sm(»th and round, with no flattening. Check 
for fractures of the spine of the sc^apula in the craniocaudai view. 
Do not confuse the accesseny ossification centw of the caudal 
':?»j aspect of die scapula with OCD (osteochondrosis dissecans) 
which occurs on the caudal aspect of the head of the humerus 


(covered bdow). Remember to look at all the film, noticing 
structures other than the shoulder joint - neck.cervKal vertdHae, 
air-filled trachea, ribs, and lung fields (air-filled). 



Oste(xJiondrosis: a defect in endochondral ossification whi(^ 
causes the dewier layers of the articular cartilage to die. If 
something goes wrong in osteochcmdral ossification, die carti¬ 
lage continues to grow and thicken. Beycmd a certain thickness. 
diffusicHi frwn the synovial fluid can't reach the deqier layer, 
which dies. The etiedogy is unknown. Excessive nutrition md 
stress may have something to do with it It tends to be bilat^. 
It is seen in 4 to 10 m<H)th old, r^idly growing, large lineeds. It 
may occur as a subchondral bone cyst, which is a misnomer 
because it isn't a secreting membrane, rather a wad of necrotic 
cartilage with a sclerotic layer around it Osteochondrosis tends 
to h^pen in predictable anatomical sites. 


Sites - osteochondrosis 


• Shoulder - caudal aspect of the bead of the humerus 

• Medial humeri condyle - bears more wei^t 

• Medial or lateral femoral ctxidyle 

• Trochlea (d' talus 


The caudal aspect of the head of the humerus is the primary site 
forosteochon^sis. Radiographically. cartilage is not seen so the 
subchondral bone is checked to see if it indicates (hat the cartilage 
is damaged. This may appear as finning or cratering of the 
caudal aspect of the head of the'humeius with subchondral bone 
sclerosis (thickening). The lateral radiograj^ shows this best 

Osteochondrosis dissecans: a form of osteochondrosis that has 
a dissected flap of cartilage. The cartilage above the dead carti¬ 
lage fractures and foims a flap. Dissecans meansa dissecting flap. 
The fra^ent can calcify an^cH break off and float around in the 
synovium and is then called a “ joint mouse". 
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ELBOW JOINT: a complicated joint between the humerus, 
radius and ulna. Three important radiographic stnicutres are 
listed below: 



< Anconeal process of the ulna; the proximal projection of 
trochlear notch. It is an accessory ossification center in most 
dogs. 

«Coronoid processes of the ulna: medial and lateral processes 
of the distal end of the trochlear notch. The medial coronoid 
process is larger and is not an accessory ossification center. 

• Sesamoid bone in the lateral collateral ligament of the elbow: 
present in some dogs, do not mistake it fora fi-acture. Radiograph 
the other limb if there is doubt. 

linunited anconeal process: failure of the anconeal process to 
unite with the ulna. It should unite at about 5 to 6 months of age. 
it tends to occur in large breed dogs (German Shepherds) and 
lends to be bilateral. This disease is now fell to be related to OCD. 
If it has not united after 5 months of age it is considered ununited. 
You see a straight or ragged radioluccnt line. The process may or 
may not be displaced. There may be degenerative changes in the 
elbow (DID). The best view is the flexed lateral elbow which 
pulls the anconeal process out of the olecranon fossa of the 
huiDerus. 

<^teochondrosls of theelbow;failureof endochondral ossifica- 
uonon ihemcdial condyle oflhe humerus. The craniocaudai view 

IS taken to try to see a subchondral lucency. This often accompa¬ 
nies ununued anconeal process. 


Fragmented medial a>r<M)(dd process: believed to bo a syn¬ 
drome of osteochondrosis. It is inconecUy called an ununited 
ctxonoid fxocess becmise it is not a separate ossification cent». 
The cartilaginous precursor undergoes imprtqier development 
and fragments. It is cartilage so it can't be seen. Rounding off of 
the medial coronoid irocess may be seen. Rarely is the cartilage 
joint mouse seen, unless it calcifies. Mo^ of the time you only see 
secondary degenerative joint disease (DID). The earliest site of 
DID is bone proliferation on the cranial aspect of the olecranon 
process. Bone build up (sclerosis) can also occur where the joint 
c^ule attaches. Often it is a diagnosis of inference • a young dog 
with some kind of elbow dysplasia (developing DID) with no 
evidence of other osteochondroses or ununited anconeal process. 
OFA will now certify elbows. A flexed lateral film is sent in for 
evaluaUon. 

Premature closure of the physis: usually due to trauma This is 
most cwnmon in the distal physis of Uie ulna or radius. Compare 
the opposite limb’s frfiysis on radiographs. Closure of either the 
physis of die ulna or the radius will cause deformities in the other 
bone and subluxaiion and/or degenerative joint disease of the 

joints on either end of these bones.Look for lossof the radioluccnt 

physeal line on radiographs. 



Fig. R-l 1. Premature closure of the dist. 
physis of the ulna 
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PELVIC LIMB - HIP JOINT 


Wing of ilium 


Edge of acetabular cop 


Signs of hip dysi^asia: 

■ Luxation or subtuxaiion of the head of the 
femur (worst sign) 

• Flat acetabulum 

■ Flattening of femoral head 
■Thickening of femoral neck 

• Different degreesof how much of the head 

of the femur is inside the acetabulum. 
•DJD-degenerative joint disease > 



W 


•/ 




V 


Head 


»s/- 


Neck 


1 


Dors, rim 6 
acetabulum 


Obturator foramen 


HIP JOINT: a ball-and-socket joint allowing great range of 
motkm, but sacrificing ^bili^. 

Acetabular rim: the craniodorsal ridge is an accessory ossifica- 
tkm area. This can be mistaken for a chip fracture. 

Physeal scar: normal remnant of the closed physis. 

Fovea capitis: an indention on the head of the femur where the 
round ligament of the head of the femur attaches. This aj^iears as 
a normal flattening of the femc^ head on radit^raphs. Rotation 
of the limb medially will hide it in VD films. 

Hipdysplasiaview: Place the dog in dtKsai recumbency with the 
limbs pulled caudally and rotated slightly medially to place the 
flours parallel to each other, the patellas (or paielae) catered in 
the trochlea of the femur. Supoimpose the femur and the ischiatic 
tuberosity similariy on both sides. The film should include views 
from below the stifle to just above the hip bones.The pelvis must 
be level (no rotation). Rotation will make one acetabulum look 
very de^ and one very shallow, dterefme, one joint will appev 
better. Rotation can be checked by looking at the symmetry of 
obturator foram^. Rotation wilt cause the “up” foramen to 
appear rounder and larg^.and the “down” sidcsmallerand more 
elliptical. Rotation also causes the width of the wings of the ilium 
lobe differenL TheCff A will notcertify a dog until it reaches two 
years of age. 

50%-60% of the head of the femur should be inside the dorsal rim 


of the acetabulum.LotAfc^ congrueiKy (parallel lines) between 
the head of the femur and the acetabular cup, c^Kcially in Uie 
cranial third. A tangential line drawn from the edge of the cranial 
acetabular cup should be as close to perpendicular to the axis of 
the skeleton as possible. A non-popendicular line would infer a 
shallow acetabularcup. Degenmtive change (DTD,osteoarthrosis, 
osteoarthritis) fust shows upas osteophyte proliferation along the 
neck of (he femur. This may look like a thickened neck of the 
femur. Osteophyte {mrliferaikm tends to occur where the joint 
c^rsule attaches. Lastly, you canaee some spurring (prr^ifuation 
along the edges of the cup of die acetabulum). AnysignsofDJD 
indicates prc^lems. Th^ are a number of treatments fix 1% 
dy^Iasia, ranging from aspirin, cutting off the head of the femur, 
to hip replacement. 

Pelvic fracture: "rule of thumb" - if one fracture is seen, loc4i: fix 
two more (one may be a luxation of the hip). ITie pelvis is a box, 
if it breaks in (Hie pan, it has to Ixeak in two mcxe locations in 
(Hder to displace. 

Leggpertbes: avascularaseptic necrosis of thefemoralheadand 
neck. Loss'of blood suf^Iy to the head or neck causes the head to 
become irregular (dissolve away). Over time it will cdl^ise and 
bec(Mne flattened and definmed. Treatment is to remove the head 
and neck, which small dogs tolerate very well. Etiology is 
unknown. It occurs from 3 to 11 months of age and is usually 
unilat^l, but can be bilateral. This disease occurs in small 
breeds (Prxxlle). 


611 


V 


STIFLE 



STIFLE: a composite joint between the femur, patella, tibia and 
fibula. 


Sesamoid bones of the stifle: the patella, two fabellae and the 
sesamoid bone in the popliteal tendon. 

Tibial tuberosity: in young dogs, has a growth plate which looks 
like a fracture. 

Skyline view: place the animal in sternal recumbency. Flex the 
stifleand place the animal on its knees. This view shows the depth 
of the trochlear groove, the patella and the femoropaiellar joint 
space. The groove is shallow in dogs that have patellar luxation, 
fhis can be repaired by deepening the groove surgically. 

Subpatellar Fat Pad; On the mediolaleral projection of the stifle 

there is a raiolucent (fat) density seen in the triangle formed by 
the femur, tibia ^d distal patellar ligament A small gray area is 
^ in the stifle jointapex, which represents the synovial fluidof 
the stifle. Intra-articular diseases, most common: Cruciate liga¬ 
ment rupture, will cause effusion of the joint and this is seen as the 
water density (gray) encroaching on the fat density (black). 



HOD, hypertrophic osteodystrophy: occurs in 3 to 7 month old 
dogs. It tends to occur in the distal end of long bones, especially 
^ ulna, radius and tibia. The etiology is unknown, Iwii felt to 
involve si excessive plane of nutrition. The animals present with 
swelling around the metaphyseal region of the long bones of the 
limbs, fever and lameness. The classical radiographic .signs are 
bone cuffing around the metaphyseal region and double physes. 
TTiis is a self limiUng disease that resolves with lime. The animal 
is treated for pain. 

HO, hypertrophic osteopathy: lamellarperiosteal proliferation 
on the long bones of the extremities, causing lameness and pain. 
The etiology is unknown, but it is associated with space occupy¬ 
ing lesions of the thorax - tumor or chronic pneumtmia. Radio- 
gr^hically there isperiosteal proliferation around the diaphyses 
of affected bones. It usually starts in the metacarpal and metatar¬ 
sal bones and then progresses to involve the long bones of all four 
limbs and carpus and tarsus. Treatment of the associated 
thoracic lesion usually results in regression of the bony lesions. 

PANOSTEITIS: occurs in 5 month to 2 year old dogs (German 
Shepherd). They present with shifting leg lameness. It lends to 
occur in more than one bone at more than wie lime. It can be 
almost anywhere, but it lends to occur in the humerus, ulna and 
femur. Classically what is seen are nodular opacities locomplete 
opacification of the medullary cavities. With time there may be 
smooth periosteal and endosteal reactions. Reactions are most 
prominent near the nutrient foramen. When it goes away it tends 
to leave a vacant look to the medullary cavity (dark) with acouise 
trabecular pattern. You may find any stage of this on different 
bones. TTie etiology is unknown. This is also a self limiting 
disease. 

'•adsograph placement on viewing screen* come up with a 


SPINAL RADIOGRAPHS 

Ii is critical to have quality radiographs taken of an anesthetized 
animal to evaluate spinal problems. It is essential that the spine 
^ is aligned straight without rotation. Rotation of a VD/DV film is 
'•y evaluated by seeing the sternum superimposed ovw the spine. 

TRIADS: Look at general aspects and compare each vertetMa 
with others. Look at them in triads (3’s),comparing each vertebra 
to the one in front and to die one behind. Compare the size, shape 
and opacity of adjacent vertebrae. Check the alignment of the 
v«td)rae by tracing the dorsal and ventral edges of the vertebral 
canal. It should be smooth and cemtinuous. A step defect occurs 
when one of the vertebrae is out of alignment, causing a “step” in 
one of die edges of the spinal canal. 

INTERVERTEBRAL DISC SPACES; evaluated to get an 
indication of the state of the int^enetml discs. The radiolucent 
intervertebral discs themselves cannot be visualized. Narrowing 
of the space may indicate a protruded disc. The intervertebral 
space between T,j and T„ is normally narrower than the other 
^ces. Cervical intwvertebral spaces are normally widw than 
other spaces. A space further from the center of the film, due to 
divergence of the beam will be viewed obliquely, thus, appear 
narrower than it is. Thus, only the 6 to 8 vertebrae in the center of 
the film can be evaluated for joint space differences. E>o not take 
long films of the entire spinal column to save time and money. 

INTERVERTEBRAL FORAMINA; Called the “windows” to 
thespinal cord”,(looklikeSnoopy’sliitlebirdbuddy, Woodstock, 
in profile), should not abruptly change size from one to another. 
^ The radiolucent spinal cord can't be viewed. A calcified nuclei or 
disc is a major finding and is a radiopaciiy found in a interverte¬ 
bral disc space or spinal canal seen through the intervertebral 
foramen. 

Cats - lumbar verteNae arc relatively longer and narrower than 
in the dog. 

DENS; the cranial jivojecuon of the axis that articulates with the 
ventral arch of the atlas. The dens may not develop (agenesis) or 
it may be fractured. It may be imaged with a l^eral, a DV.or an 
open mouth radiograph. 

” SLEDS" or transverse process of C,; in three parts, making 
it a landmark for cervical films. 

ANTICLINAL VERTEBRA: the upright vertebra, usually T„, 
wh^ the incline of the spinous processes change from caudal to 
cranial. 

MYELOGRAM: the injection of a positive contrast medium 
into the spaces around the spinal cord (subar«:hiK)id space). This 
will make the subarachnoid space visible as two white lines 
separated by a space (the invisible spinal cord). These contrast 
lines should be smooth, reflecting the smoothness of the spinal 
canal. Remember the spinal cord has a cervical and a lumbar 
enlargement that are normal. Look for any deviations in the 
contrast lines, therefore, in the cord. A break or thinning in the 
. ;.V subarachnoid space that looks as if it is pushed outward indicates 


a swelling of the spinal cord. A break ^ipearing to be pushed 
inward could be due to amass outside the meninges (herniation 
ofadisc). A thinner dorsal column can be normal ifbalancedwith 
a thicker ventral column. Contrast medium is heavier than CSF, 
so gravity can be used to move it up or down the subarachnoid 
space'. 



THORACOLUMBAR MYELOGRAM: direct the needle be¬ 
tween the spinous processes of L, and L^. The spine of vertebrae 
L6 is palpated in front of the line drawn between the tuber coxae. 
Pass it through the ligamentum fiavum into the spinal canal. 
Staying on the midline is critical. The needle is then advanced 
through the canal until it contacts the dorsal surface of the 
vertebral body. This usually goes through the conus medullaris, 
but causes few neurological problems. Withdraw the needle a 
little into the ventral subarachnoid space. Remove the slyletle and 
hopefully CSF will flow out the needle. If unsure of the needle’s 
position, inject a small amount and then take a film. Hie most 
common error is placement of the needle in the epidural space 
(epiduralgram). 

CERVICAL MYELOGRAM:Thecisterna magnum isentcred 
to do a cervical myelogam. This is arelaiivcly large space where 
a CSF sample can be taken and contrast medium can be placed. 
Rex the head and palpate the wings of the alias, spineof the axis, 
and the occipital protuberance. Draw a line between the wings 
and a'line from theoccipital protuberance to the spine of the axis. 
Place the needle on the midline 1/2 inch in front of the line 
between the wings. Go roughly parallel to the caudal wall of the 
dcull and feel for the “pop” of resistance as the needle passes 
through the dorsal ailamooccipital ligament. Stop when through 
the ligament. Do not pith (needle Uirough the Ixrain stem) the dog. 
Pull out the styleite and look for CSF flow to tell if you are in the 
right place. Pull the styletie out any time resistance is felt or you 
are unsure if you are in or not, and look for CSF fluid. If you hit 
bone, either pull out and start again or walk the needle off the 
bone. Collect CSF for analysis and then inject die contrast 
medium. Never aspirate CSF so the spinal cord is not “sucked” 
into the needle or change pressure in the subarachnoid space 
resulting in herniation of the brain stem. 
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THORACIC RADIOLOGY 



i 


placement system that works fw you. Then always follow it for 
standard views toeliminaean unnecessary variable. The Isirule 
of thoracic radiography is to have all of the thorax in the film, 
including pan of the neck, pan of the abdomen, the vertebral* 
bodies^lhestemum. Thoracic filmsareshotatthepeakoffull 
mspiratiM. The cavity is bigger during inspiration, resulting in 
1^ contact between the diaphragm and the heart In expiratory 
films the lungs are deflated, thus, more opaque and easy to 
confuse with pathologic change. Among the problems requiring 
ttoracic radiographs are a cough, heart problems, dyspnea, and 
almormai lung sounds. 


gravitational and i«)jeciion differences in the two views.) 


Lateral views: place on the viewer so that the cranial side of the 
animal is to the left. (MincMiiy opinion: Some radiologists prefer 
to place the images on the viewer in the marmer they were 
obtained. A left lateral would be viewed with die head to the 
viewer’s right, a right lateral, with the head to the viewer’s left. 
This encourages the viewer to consider gravitational effects.) 


it 


VD and D V (as the beam sees it): place the film so that the right 
side of the atiimal is to your left for both VD and DV views. 
(Minonty opinion; Some radiologists place the images in the 
pwmon they were taken so the VD has the patient’s right to the 
viewer s left [f«e-to-face] and the DV has the pauent’s right to 
the viewer’s right This forces the viewer to remember the 


R” or “L” marker: on a lateral film of the trunk indicates the 
side theanimal was lying on when the film was taken (right or left 
lateral recumbency). In VD/DV films, these markers orient the 
right and left sides of the animal. A quick check of the markets is 
the apex of the heart, located to the left in the VD or DV views. 


Cat thorax: similar to the dog, but more triangular and more 
lucent than the dog’s. The heart is also a bit more upright on the 
lateral view. 
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THORACIC RADIOLOGY 



Evaluating and reading thoracic films: can be done by an area, 
organ or a combinaticHi of the two. The area approach can be done 
diagonally from the upper caudal to lower cranial or starting at the 
center and moving outward, or from the mi tside to the inside. The 
organ ^proach lodes at individual organs and organ systuns 
systematically. A listoftheixgan.slookedatandabriefhintof for 
what follows: 

1. Borders ofthemx: 

• a. Chest wall 

• b. Hioracic spine 

• c. Sternum 

• d. Diaphragm 

• e. Any of the thtMacic limbs in the film. 


2. Heart: shape, size, position and cqjacity. 

3. Great vesrels: shape, size, positirm and oi»city. 

• f. Caudal vena cava 

• g. Aorta 

• h. Cranial vena cava 

4. Trachea: for position and diameter. 

5. Tracheal carina 

6. Bronchial tree 

7. Pulmonary vessel: shape, size, position and opacity. 

8. Mediastinum: for shifts, width and any abnormal ^nsity or 
masses. 

9. Lungs: for increased ex decreased opacities. 

10. Pleural cavities: for fluid or air. 





DIAPHRAGM - MEDIASTINUM 

DIAPHRAGM: divides the thoracic and abdominal cavities, 
nte cranial surface of the diaphragm (wata- daisity) is easily 
visualized by its conuast to the adjacait air density of the lungs, 
nie liver and stomach project cranially against the dome (rf the 
diaphragm. Being water dense, they are hard to distinguish from 
the diajrfiragm. The right and left crura are the dorsal muscular 
pans of the di^hragm attaching to the ribs and ventral bodies of 
the lumbar vertebrae. 



Diaphragmatic hernia: a severe problem with a 50% fatality 
rate. The hernia may allow the liver, stomach and/or small bowel 
to enter the thorax. The herniated organs often arc strangulated 
and release a large volume of fluid. 

MEDIASTINUM: the space (or imaginary waU) formed be¬ 
tween the serosal lay^ of the two pleural cavities. The space is 
filled by all the organs trf the thorax, except the lungs. The 
mediastinum divides the thoracic cavity intorighiand lefthalves. 
Unlike the pleural cavities, it is not a closed cavity, but is 
continuous with the fascial planes of the neck cranially and into 
the retroperitoneal ^ce caudally. Therefore, air in Uie mediasti¬ 
num can travel up the neck or into the retroperitoneal space. The 
dorsal mediastinum between the lungs is siraighc The ventral 
mediastinum is very irregular in contour, due to the thymus, heart, 
and vena cavae. The mediastinum is divided into parts: 

1. Cranial part of the mediastinum: the portion in from of the 
heart. It is contains the esophagus, trachea, thymus (if fH-eseni), 
vessels in front of the heart, etc. 

• Esophagus; usually not visible on a radiograph unless it con¬ 
tains swai [owed air (aerophagia), because it is surrounded by the 
similar water densities of the mediastinum. Air around it, as in 
pneumomediastinum, will make it visible. Chest survey films of 
the esophagus should include the cervical and thoracic portions, 
including the caud^ pharynx and cranial abdomen. 


- Esophogram: barium audy of the esqritagus and pharynx to 
evaluate anatomy or disease. Contrast medium isgiven by mouth 
and radio^lrfis are immediately taken. The radiographs will 
delineate longitudinal foldsof the mucous memteane in the dog. 
In ihecat the proximal 3/4 of the esophagus has longftudinal folds 
and the last l/4th has oblique mucosal folds, giving a “herring 
bone” pattern. 


I 



Fig. R'21 • Divisions of the mediastinum, lat. view 


- Esophageal and pharyngeal foreign bodies: lodge in four 
common sites due to constriction of surrounding structures: 1. Kk 
the pharyngeal side of the esophageal opening, 2. Crania.^ to the 
thoracic inlet, 3. Cranial to the base of the heart, ar/i 4. At cardia 
of the stomach. 

- Persistent right aortic arch; congen^iii|deifect in the devel¬ 
opment of the aortic arches. This results j.ii die'^esophagus passing 
to the left of the aorta instead of the right. The esophagus is thus 

ringedbytheaorta.ligamentumarteriiosum,pulmonary trunk and 

the base of the heart This consirir-tion slops food and causes the 


- Megaesophagus: acqui red or congenital dilatatiem of caudal 
cervical and thoracic esopltagus. Tliis results in ventral displace¬ 
ment of the trachea and heart. 

- Tracheal-esophageal stripe; a line caused by the air in a 
megaesophagus and air in the trachea contrasting the adjacent 
walls of the two ^uclures. 

- Esophageal cone: the VD appearance of a megaesophagus 
as it passes caudally to the diaphragm. 

• Sailsign:anobliqucsofttissueopacity duciotheihymusinthe 
ventral cf the cranial mediastinum seen in VD or D V views. 
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MEDIASTINUM 



A sail si^ is a normal finding in cats and young dogs. by the trachea and the esoi^gus. 


• Mediastinal lymph node: located in the cranial mediastinum 
dorsal to stOTiebrae two. These arenoiseen unless enlarged (e.g.. 
lymphosarcoma, common in cats). 

♦ 

2. Middle part of the mediastinum; the pcntion containing the 
heart and its pericardial sac, esophagus, bifurc^ion of the tra¬ 
chea, etc. 

3. Caudal part of the mediastinum: the portion cai'dal to the 
heart; containing the aorta, esophagus, caudal vena cava, and 
vagal trunks. 

• Phrenkopericardiac ligament: seen on the left side extending 
from the ^x of the heart to the di^hragm. It foims the left side 
of the caudal mediastinum. 

4,5. Dm-sal and ventral portions of the mediastinum: divided 


Visible structures the mediastinum: most structures are not 
seen, exce{^ the air-frlled trachea and tracheal bifurcation, the 
heart and the aorta. 

Pneumomediastinum: air in the mediastinum. This causes an 
increased radiolucency of the mediastinum contrasting the water 
densities (esophagus and vessels), making them visible. This air 
can pass up the fascial planes of the neck or into the retropoito- 
neal q}ace. 

Mediastinalsbift: movingofthemediastinumtotherightorl^t. 
Know the normal position of the mediastinum in the VD or DV 
view so shifts can be detected (i.e. unilateral pneumothorax, 
pleural effusion, diaphra^atic hernia). 

Mediastinal masses: change the sh^ and density of the medi- 
astimim. 
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trachea - BRONCHI 


Trachea 


TB, Carina 


Trachea 


Main stem bronchi 


Lobar bronchi 


Rl and It lobar bnmchi 

Rg. R.24 - Trachea and bronchi, lat. view 

Trachea; an filled tube within the cranial mediastinum 
ajeanng as a dark line (air). It tenninates over the base of the 
at the tracheal bifurcation. In a DV view the trachea should 

nonna^lyisiS to the vertebral column in the lateral view DoiL 

Jviation of the tracheacan be due toa cranial 

excess fat. nghi heartenlargemeni or an expiratory film (arUfact)’ 

TB, Tracheal bifurcation orcarina; appears as a black circular 

Of the trachea because of its greater cross sectional area (This is 

Sw a^r-H S radiologists, -nie cLina is 

actuaUy a ndge at the base of the tracheal bifurcaUon.) 

of the ffachea into the lungs. Only the air in the major bronchi 
normally show up. Due to the thickness of the caudaltebe (more 
UKue densuy)^e air in the caudal bronchi shows better thL the 

SI bronchus is the most ventral 

(^ndenDof the bronchi, thus, the right middle lung lobe is the 

site ts the ^.al nght lung lobe. A light, inhaled foreign body 

(g^s awn), which moves by air flow and not gravity. wUl tend 
to lake a straight shot to the right caudal lobe. 

I^owboy legs”: bowing of the principal bronchi due to enlarge- 

Separation of principal bronchi in the lateral view due to an 
eniargement of the left atrium. This causes the Teft 

to be seen as V” m 
U leral -^ew. Lm^y Sy a^ru^rJI^S ® 

_ntey Will appear as a black tubes (air) in white (water) sunourld- 


n 


_ ‘ Trachea and bronchi. VD view 

l^lmonary triad: a lobar bronchus with its associated lobar 
pulmonary artery and vein. Radiographically, the vessels aimear 
^ a pair of water lines separated by an air line (broncE 
Normally the vessels will be about the same size. Pul^nary 
anenes come from the cianiaUy located right ventricle ^ 
^ to toe cranial lung lobe is located doraal (and cranial) to the 

rr.Han /‘ew. The pulmonaiy veins flow into toe 

audally-l^ated leftatrium. thus, are more ventral (lateral view) 
arrf central (VD view). These positions allow a straight shot to 
VI?^ compartments without crossing Lh other. 

i"ctk amries are a. 4 and 8 


Fig. R.26 - Trachea and bronchi 
VD view 


Pulmonary artery 


Lobar bronchi 


ilmonary vein 


Lobar bronchi 


Fig. R-27 - Trachea and 
bronchi, VD view 


SiO ^ ccmral 


TRACHEA - BRONCHI 
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Pleura] cupula 
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Fig. R-28 • Ri^t lung lobes, VD view 



Pleural effusions: fluid in the pleura] space (i.e.. wal^, 
^ydrcnhcuax], air [pneumothorax], chyle [chylothorax] and pus 
[pyothorax]). 

Scalh^Md appearance or leafing: to the lung bcKders due to 
pleural effusions pushing the lungs away from the body wall and 
filling the lung Assures. Buid lines wiU be seen in die fissures 
between the lob» or pseudoldics of the lungs. There will be loss 
(tf detail, obscuring the heart and dia|diragm 

Pneumothorax: air in the {deural space. 

Skin folds: may be mi^aken for fluid lines. Utey usually can be 
traced past the boundaries of the thc^ax. Skin folds can also be 
mistaken for the borders of die lungs, causing a false diagnosis of 
pneumothorax. 


LM 


Fig. R-29 - Left lung lobes, VD view 


LUNGS: should not be seen on radiographs because they are air 
densities (black). The left lung anmomically has two lung lobes 
• cranial and caudal. The cranial lobe, divided into cranial and 
caud^ parts, is considered one lobe by anatomists. Radiologists 
often speak of 3 lefl lung lobes (cranial, middle and caudal), the 
caudal part of the cranial lobe being the radiologist’s m iddle lobe. 
The right lung has 4 lung lobes •cranial, middle, caudal and 
accessory both anatomically and radiograiAically. The cranial 
lobe of the right lung is seen in front of the cranial lobe of the left 
lung in a lateral view. This shows up as a separate, round, air filled 
structure that can be confusing. (Note: the Radiologist’s scheme 
of 7 lung lobes holds in all ^)ecies, where in the horse the 
anatomist’s ncKnenclature must consider only 2 lobes to exist.) 

Lobular pattern of lungs and the lung fissures: normally don’t 
appear urUess there is fluid or aii in the pleural cavity (as opposed 
to fluid in the lungs), a collapsed lung or pleural thickenings. 

PLEURAL CAVITIES: potential not real spaces, because se¬ 
rous tension holds the visceral pleura of the lungs to the parietal 
pleura of the thoracic wall. Thus, they are normally not visible 
radiographically. Buid (pleural effusion) or air (jxieumothorax) 
in the pleural space causes the lungs to separate fnxn the chest 
wall. 


Cupula of pleuralcavity: Che cranial extentofthepleural cavity, 
normally extending past the first rib. 



Lung fissures 


Fig. R'30 • Ventral part of Lung lobes, and fisures, 
VD view. 



Fig. R>31 - Dorsal part of lung lobes and lung 
visures, VD view 
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LUNG FIELDS 

Basically,lungsareevaluated for Huidand air. Radiographically. 

air is black. A normal lung field has a black background with fluid 
(soft ussue) structures (vessels) passing through it. Evaluate 
lunp for an increase (more radiopaque) or decrease (more 
radiolucent) in density of their parenchyma. These changes can 
be generalized or localized, solitary or mulUple. Compare the two 
sides of the thorax in the DV view. They should both be of equal 
opacity. ^ 


If an animal is dyspneic (difficult or l^red breathing) do not 
compromise it by taking a VD view, instead take a DV. 


Inle^ilium or parenchyma: the framework of the lungs, 
cemsisting of muscle tissue, cells making up the alveolar s paces ! 
lymphatics, connective tissue, vessels and nerves. Ntwmally this 
isa very dark air-filled network because the fine structures do not 
show up cMi the radiograph. Disease processes can cause them to 
enlarge and show up. making the interstiUum more opaque. 


Hyperlucent chest: increased radiolucency to the lung field 
which can be due to emphysema, hyperventilation, 
undercirculatitm or overexposure (artifact). 


Lung patterns with increased radlo-opacities: the different 
appearanceof the lung field with different disease patterns There 
are four basic lung patterns: iniersUtial. alveolar, bronchiolar and 
vascular. Usually more than one pattern and often all four will be 
pr^nt on the same radiograph. The goal is to determine which 
IS the most predominant lung pauem or patterns. The distribution 
ofihelungpattemscan be lobar, isolated to one lobe; diffuse,over 
whole lung or hilar, around the hiJus. 


• Interstitial pattern: some disease processes cause the intersti¬ 
tial tissue to become more opaque due to the alveolar; interstitial 
ratio shifting toward the interstitial. As this continues the vessels 
become harder to see - “fuzzy”. In the normal lung, the pulmonary 
vessels can be seen to the third order branches. Air can still be 
^ in the lung field because the alveoli are still filled with air. 
The number one cause of an interstitial pattern on a radiograph is 
an incorrectly i^cn film during expiration (expiratory film). This 
causes ^e alveoli to be compressed and thus, the interstitium is 
a larger component of the lung volume (artifact). Pathologic 
causes of this pattern are • interstitial fibrosis, interstitial (viral) 

pneumonia,atelectasis,allergicc<mditions. lung worms. Anodu- 

^ interstitial pattern has masses differentiated by their size and 
dispersion and usually means neoplasia. 


• Alvwlar pattern: results from the alveoli filling with fluid. The 
ves^s disaR)ear because the soft tissue around them is filled 
with fluid. There is no air seen in the lung (alveoli) resulting in the 
air in the bronchi being highlighted, called an air bronchogram 
Causes of alveolar pattern are - pneumonia, pulmonary edema 
hemorrhage (contusion). 


-Atrbronchiogram:thevisualizationoftheairofthebronchi 

due to the lung being filled with fluid. The vessels disapear 
because the surrounding lung is filled with fluid 


• Bronchiolar pattern: enlarged or increased density of 
bronchiolar walls. 


Peribronchiolar cuffing or infiltration: thickening of the I 
bronchiolar wall and space around it End on, such bronchi look 
like donuts”. In sagittal section they looks like “tram lines” 
(train or tram tracts). The normal arborization pattern to the 
normal bronchi appears like a tree with branches that taper. In a 
brotKhiolar pattern the limbs may appear to be pruned. 


• Vascular pattern: the fourth pattern; the vessels are either 
normal, increased or decreased. In a hypervascular pauem the 
v^^lsare larger than normal. They may become tortuous. Think 
of heanworm disease when large tortuous arteries are se 4 n. 
When the veins are larger than the arteries, think of the left heart 
failing to deal with its preload. 


Pulmonary edema: fluid in the lungs resulting in increased 
radiographic opacity of alveolar pattern. 


SUMMARY - LUNG PATTERNS 


Interstitial pattern: 

- slightly denser lung field 

(variable) 

- Air evident in lung 

- Vessels fuzzy, but evident 






mm. 


Mm 


mm 




ayi2Si*v 


Alveolar pattern: 

• Opaque lung field 

• No air in the lung 

- No vasculature 

- Air bronchogram (black \ 

worm holes in white apple) \ 

Air brtmehiogram 


Brcmchiolar pattern: 

- Peribronchiolar cuffing 
Donuts 
Tram lines 


¥A 


"Donuts" 


V •: 


"Tram lines" 


Vascular pauem 

- Enlarged vessels - 

(hypervascularity) M 

- Smaller vessels \ 

(hypovascular) 

* Normal vessels 
- Loss of symmetry in size 
of arteries versus veins 
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HEART 



Heart: fills about 7S% the thorax in a lateral view and two thirds in a VD/ 
DV view. Minimal heart enlargement will be hard to determine. The heart 
appears as a solid disk because it is muscle filled with blood (both water 
densities). Thoefore, you will evaluate the borders or silhouette of die heart, 
not i ts cavities. (The heart should be less than 1/2 the width of the VD thorax 
at the level of the 9th rib.) 

CHAMBERS OF THE HEART 

Chambers of the heart: can be imagined cm a lateral view by drawing two 
crossing perpendicular lines. The first one follows the axis of the heart and 
passes through the apex. This gives a rou^ estim^ of the location of the 
chambers. Another learning aid is the clock-faced analogy. “Be very careful 
of this approach”, it is not good when trying to figure out the chambers in 
heart enlargement. This is because the right vaiiricle wraps almost com¬ 
pletely around the left ventricle, except for the caudal side. In right heart 
enlargement it can even project caudal to the left ventricle. In sirite of this, the 
analogy can still aid the student in a three dimensional interpretation of the 
radiographs of a normal heart Of special value is the location of the 
pulmonary trunk, aortic arch, apex and left auricle. 


Heart • clock face analogy: 

VD view: 

11-1: Aortic arch 

1- 2 o’clock: pulmonary trunk (MPA) 

2- 3 o’clock: left atria appendage (auricle) 
2-6 o’clock: left ventricle 

5 o’clock: apex 

6-9 o’clock: right ventricle 

9-11 o'clock: right atria 

Lateral view: 

I- 2 and 9 o'clock: waist of heart 

II- 12 o’clock: aortic arch 

1- 2 o’clock: left atrium 

2- 6 o’clock: left v«itricle 
5 o’clock: apex 

6-9 o'clock: Right ventricle 
9-11 o’clock: right atrium 



HEART 

LATERAL VIEW 

1. C/anial vena cava: located cranial to the heart, usually its 
ventral edge is all that can be seen. 

2. Caudal vena cava: seen caudally between the hean and the 
diaphragm. 

Kigali side heart: cranial part of the heart. 

3> Right atria: upper pan of the aanial heart. 

3’. Right auricular appendage: wraps around the front of the 
outflow tract. 

4. Right ventricle; loww part of the cranial heart. 

^Pulmonary trunk or main pulmonary artery (MPA): can’t 
be seen on a lateral projection because it is superimposed. 

LEFT HEART: makes up the caudal aspect of the heart, 
^heart*”'"*"' caudal aspect of 

6’. Left auricle; superimposed over the middle of the hean so it 
IS not visualized in the lateral or VD views. 

7. Left ventricle: makes up the ventral pan of the caudal aspect 
of the heart and the apex. 

8. Aortic arch: comes out of the base of the heart 

9. Brachiocephalic trunk and left subclavian artery: come off 
the arch of the ^na and travel cranially. -Ihese can’t be seen, 
unless there is air in the mediastinum (jmeumomediastinum). 

10. Descending aorta: travels caudally high in the thorax against 
the vertelM^ bodies to the abdomen. It is easily seen. 

11. Cranial waist: located at the junction between the cranial 
vena cava and the right atrium. In this area there is the arch of the 
acffta, right auricular appendage and pulmonary trunk. Enlarge¬ 
ment of any of these structures could cause a bulge and loss of the 
cranial cardiac waist. 

12. Caudal waist: the coronary (atrioventricular) groove be¬ 
tween the left atrium and left ventricle. 

13. Sternopericardiac ligament: connects the ventral pericar¬ 
dium to the sternal floor of the thorax. 

DV/VD VIEW; 

1. Cranial vena cava; doesn’t show up because of all the^w 
structures in the cranial mediastinum. 

2. Caudal vena cava: extends between the right side of the bean 


and the diaphragm on the right side. 

3. Right atria: on the cranial side of the heart. 

4. Right ventricle: makes up thecardiac silhouette from the apex 
along the right side. 

5. Pulmonary trunk (called the main pulmonary artery [MPA] 
by radirdogists): arises on the left cranial side of the heart at the 

1 - 2 o’clock position. 

6. Left atrium: suinmated over the caudal heart direcUy above 

the left ventricle. It is located just caudal to the tracheal bifurca¬ 
tion. 

6\ Uft auricle: superimposed over the middle of the heart so it 
IS not visualized unless it is enlarged, and then it projects out at 

2 to 3 o’clock pcBidon. 

7. Left ventricle: makes up the caudal half of the left silhouette 
of the heart. 

7'. Apex: part of the left ventricle at the 5 o’clock position. It 
points to the left in the DVA^D view. 

8. Aortic arch: not visible in the DV view because it is summated 
over the cranial mediastinum. It is located at the 11 • 1 o’clock 
position. 

10. D^ending aorta: a line representing the left edge of the 
awia is all that is seen due to overlapping densities. Tliis edge 
should be seen in a good radiograph. 

11. Phrenicopericardiac ligament- makes up the left margin of 
the mediastinum. 

Contrast studies of the heart (angiocardiography): radio- 
g^hs of the heart taken while a radiopaque contrast medium 
circulates thiwgh it. Insenacanula into the extanal jugular vein 
and into the right atrium with the aid of a fluoroscope. Inject the 
contrast medium quickly as a bolus and take a film. This lights 
up the right side of the heart. The right ventricle covers the cranial 
p^ (rf the cardiac silhouette. It actually covers most of the 
silhouette, except the caudal part The pulmonic valve shows up 
as little black indentations in the beginning of the pulmonary 
nunk (MPA). The pulmonary arteries are seen extending away 
into the lung fields. 

Left side of the heart: cannulatc the common carotid in the dog. 
Thread the catheter into the aorta and into the left ventricle. 

6. Aortic sin us; (Sinus of Val Salva) the pockets in the base of the 
aorta behind the aortic semilunar valve leaflets. The coronary 
arteries arise form the aortic sinuses as the first branches of the 
ascending awia. The brachiocq)halic trunk is the first branch of 
the aortic arch. The left subclavian artery is the second branch of 
the aortic arch. 


8. Aortic arch 


2. Caudal vena cava 


Fig. R- 34 - Heart, lat view 


^ 6. U. airi 

3. Rt. atria ^ 

5. (MPA) ^ ^ - 


ainum 


8. Aortic arch-, 


6. Lt. atrium 


7. Lt. ventricle 


2. Caudal vena cava \ 4 _ ventricle 


T. Apex 


5. Pulmcwiary trunk (MPA) 


.0. Descending aorta 


f 6. Lt. atriui 


6'. Lt auricle 


4. Rt ventricle. 


7, Ll vintricle 


Fig. R' 35 - Heart, VD view 


11. Phrenicopericardiac ligament 


‘2. Caudal vena cava 




EVALUATING HEART RADIOGRAPHS 

2/S-3/5 rule: Draw a line from the “carina" of the trachea to the 
apex of the heat in a lateral view. Ai^Hoximately 2/5ih of the 
bulk of the hean should be in back of the Une and 3/5th should be 

in frontof the line. More than 2/5th behind the line infers lefiheart 

enlargement. More than 3/5th in front of the line infers right heart 
enlargement. 

Sternal contact: there should be three sternebrae contacted by 
the cardiac silhouette. More than this infers right heart enlarge¬ 
ment This is not as reliable as the 2/5th-3/5lh rule. 

Signs of enlargement of the different chamba-s of the heart: 
Uie left ventricle is lik^ed to a cylindrical pump and the right to 

abellows. The right ventricle respondsby dilatation quitercadily. 

“Ihe left ventricle usually respcmds initially with concentric 
hypertrophy which may not be noticed without contrast studies. 
TTie thin-walled atria respond readily by dilatation. 

Right atrial enlargement • Lateral view: elevation of the 
trachea and loss of the cranial waist. DV projection: enlargement 
of the 9 to 11 o’clock silhouette of the heart 

Right ventricular enlargement: seen asa cranial bulging on the 
lateral view with more sternal contact. In a VD view, it will bulge 
cranially and to the right (backwards or reverse “D”). Right 
vemricularenlargemcni causes fluid to back up into iheabdomen 
and extremities. Pulmonic stenosis or heartworm disease can 
cause right ventricular enlargement. 

• Lateral projection 

- increased sternal contact 

- elevation of the trachea 

- elevation of the caudal vena cava 

- elevation of the tqicx off the sternum 

• DV i»ojection: 

- rounded right cardiac border 

- inverted “D” sign with marked enlargement 

- apex more to the left 

• Heart worms: located in the pulmonary arteries and right 
ventricle. This will cause enlargement of the right ventricle and 

enlarged, tortuouspulmonary arteries in reactions to heart worms. 

Left atrial enlargement: will cause tracheal and left mainstem 
bronchi elevation in the lateral view. These are not very notice¬ 
able in the cat. In the DV view the auricle will project beyond the 
normal cardiac border between the 2-3 o’clock posiuon. Enlarge¬ 
ment can cause the mainstem bronchi to spread out (“cowbov 
legs”)(VD). ^ 

• Latcr^ projection: 

• elevated trachea and carina 

• separation of mainstem l^onchi (left dorsal to right) 

- enlarged atrium and straight border 

• DV projection: 

• auricle projects at 2-3 o’clock posiiion 
increased density of the left atrium 

- “cowboy legs” (mainstem bronchi) 

Left ventricular enlargement; seen as a caudal bulging on the 


lat^ view whidi eliminates the caudal waist. Ifre caudal bevder 

of the heart is nwmally stiaighter and more vertical. Theapex will 
also enlarge, elevating the heart, which in turn will elevate the 
trachea. On a VD view, it will bulge caudaUy and to the left, 

moving the apex to the right This is common in mitral valve 
insufflci^cy. 

• Lateral projection: 

- loss of caudal waist 

- Caudal bulging to the caudal border of the hean 

• DV ixojection: 

- rounding of left ventricle border (3 - 5 o’clock) 

• apex shifted to right 


• Mitral valve insufftciracy: will result in left ventricle enlarge¬ 
ment 


Signs of heart chamber enlargement • indicate: 
Lateral view 

Apex off the sternum: right ventricle 

Elevation of the trachea: right or left atria, left or right 
ventricle 

Separation of the main stem bronchi: left atrial 
Loss of caudal cardiac waist left atria 
Bowing out of caudal border - left ventricle 
DV view 

Backwards “D” - right ventricle 
Cowboy legs” - left atria 


it 


VESSEL EVALUATION of CARDIAC DISEASE: Cardiac 
disease is basically a pump failure.To avoid overinterpraiion of 
the cardiac bulges, look for signs of hydrolic failure. If the right 
hean fails, the preload (systemic venous return) will ov^load. 
Signs are enlarged caudal vena (post) cava (should be the same 
size as the aorta), effusion in the peritoneal and/or pleural spaces. 
Left heart failure will result in back up of blood into the preload 
- pulmonary venous drainage. Therefttfe. you should see the 
pulmwiary veins larger than the corresponding arteries, enlarge¬ 
ment of the left atria and eventually pulmonary edema. If you see 
none of these signs, then there may be cardiac lesbns, but the 
hean is still in compensation. 


VESSELS - CARDIAC DISEASE 

Right heart failure- 

Enlarged caudal v^ cava 

Pleural or peritoneal effusions 

Left hean failure • 

Enlarged pulmonary veins 
Enlarged left atria 

Eventually pulmonary edema 




ABDOMINAL RADIOGRAPHS 

Abdominal radiographs: taken during the pause aft^ expira- 
tion.Positioning is very important and there should be no motion. 
'%■ Use the right or left lacral projection consistently to eliminate 
. this as a variaUe. High latitu^ films are taken to see subtle shades 
of for the different water densities. This also bums through 

the dis^cting ribs in the cranial abdomen. Standard views of the 
abdomen are the lateral and VD/DV views. Standing lateral 
views use a htmzontal beam direction through a standing animal 
to detect fluid levels in bowel or abdomen. Special lateral 
recumbency views direct the beam horizontally through a later¬ 
ally recumbent animd in the VD direction. These are used to 
detect small amounts ctf air in the abdomra. Oblique views are 
^ot through the animal placed in DVor VDposition and rotated 
15 to 30**. These are used to get a more complete examination of 
the esophagus, sKmtach, co1<hi and urinary Madder by moving 
them away from the ^inal column. 

Peritoneal detail: dq)endson serosal fatsurroundingthe surface 
of the organs. Fat is radiographically less dense than water 
(app^ darker), thus, contrasts the water densities. Fat is dqx>s- 
ited in the omentum, the falciform ligament and in the retroperi- 
tcneal space. 

• Loss of serosal detail: happens when fat is absent from the 
abdomen in neonatal or emaciated animals and when there is fluid 
in the abdomen. This causes the abdomen to have an overall gray 
appearance like “ground glass”. The difference between absence 
of fat and extra fluid is assessed by the shape of the abdomen. A 
thin dog will be gaunt or “tucked up". A dog with a lot of 
periton^ fluid will have a full, rouind or pendulous abdomen. 
Youngdogshavepoorscro:'»ldetail becauseiheydon’ihaveihe 
right type of fat This is norma! in dogs under 4 months of age. 

• Ground glass appearance: classical description of an over¬ 
all gray abdomen due to loss of serosal detail. This can be 
overcome by adding contrast material in die abdomen. 

■ Focal loss of detail: small areas where serosal detail is 
while the rest of the abdomen has good detail. An example would 
be pancreatitis with focal peritonitis. This causes toss of detail in 
the right cranial quadrant of the abdomen where the pancreas 
resides. 

Gas: within the organs allows differentiation between the inside 
-of the organs and helps to identify them (e.g., stomach). 

Hydroabdomen(ascites): fluid in the abdomen due to 
hypoproteinemia. liver failure, heart failure, renal failure, portal 
hypertensicHi. 

Kidneys can become invisible if there is surrounding fluid in the 
retroperitoneal space (ruptured ureter, abscesses). 

Air in the abdomen: will go to the independent site. Air first 
a;^>ears against the diaphragm. Usually only the lung side of the 
diaphragm is seen because the abdominal side is summated with 
^ the liver tissue. If both sides can be seen there is air in the 
I abdomen. Horizontal views are used to detect a small amount of 


air in the tdxioinen. The animal is placed in left lateral recum¬ 
bency (ri^t side up). A snail amount of gas ivesent will be 
detected between the right lobes of the liver and the diaphragm. 



POSITIONING: The right lateral view (left lateral recumbency) 
is preferred to the left lateral view (right side up) to avoid gas in 
the fundus, which confuses what is seen. This view puts the 
fundus down so that gas will collect in the smaller pyltntis 
(located on the ri^t, thus, independent in this view). 

Positioning of film: 

• Center the umbilicus in the center of the film 

• Include the entire abdomen from the pelvic inlet to the dia¬ 
phragm 

■ Put the thickest end towards the cathode because of the heel 
effect 

CONTRASTSTUDIES: use of opaque media (positive contrast 
agents) or gas (negative contrast agent) to delineate portions of 
the GI tract. Survey rathographs must always precede any con¬ 
trast studies. 

Negative contrast agents: usually CO, or air, are used to see 
where organs are, such as the stomach. Blow air into the stomach 
or give the animal a carbonated beverage. 

Positive cot;trast agents: mineral dmsioes that ^)pear very 
white <» radiogiaphs. They are used to detect or confirm gastric 
or small bowel disease end to outline size, shape, and position of 
segments of the GI tract. Berium Sulfate is a positive contrast 
agent It is inert in the lungs but causes granulomatous responses 
in the peritoneal cavity. Avoid it it there is a possibility of 
p^oration of the GI tract Use barium in the stomach in case of 
aspiratiem into the lungs. Iodine isalsoasecond poeitivecootrast 
substance that is extremely hyperosmotic and can cause pulmo¬ 
nary edema but has iittleeffect on the peritoneum. Bec^ise of its 
hyperosmolariiy it dilutes itself decreasing its radio-opacity. It 
gives poor mucosal detail compared to barium. It is indicat^ if 
there is suspected perforation of the stomach. 

COMPRESSION STUDIES: squeeze the contents of theabdo-. 
men with a wooden spoon or piece of Plexiglass to sqarate 
different structures , while taking radiographs. 
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Vising abdominal films: just as in ihe diorax, viewing needs 
to be systematic and consistent (done the same way ever time). 
Frame of the picture first, look at the diaphragm, spine, musc u- 
laiure of sublurabar soft tissue, part of the pelvis in film, ventral 
^y wall, falciform fat area and the caudal thorax. Look at the 
location of organs normally not seen on radiographs. If seen, 
something is amiss. Therefore, it is important to know anatomi¬ 
cally where organs are located. Mobile structures of the abdo¬ 
men, such as the small and large intestines, can be displaced A 
displaced organ may be normal with an invisible, abnormal 
structure displacing it (Indirect evidence). 

BOL’NDAPIES of ABDOMEN; 

• Cranial - diaphragm 

• Caudal- pelvic inlet 

• Dorsal • spinal column 

• Lateral and ventral- abdominal muscles 

• Ventral - rectus abdominis muscle 


Lateral view of abdomen; 

1. Livw abuts the diaphragm cranially. 

2. Stomach is caudal to the liver. 

3. Spleai: its distal part is seen on end as a triangle in the ventral 
abdominal wall just caudal to the livw. 

4. Righikidney; seeii.high in the abdominal cavity. Its cranial pole 

is embedded in the caudate process of the liver, thus, not visual¬ 
ized. ' 

5. Left kidney; 1/2 kidney length caudal to the right kidney and 
usually can oe completely visualized. It is also usually somewhat 
ventral to the right kidney. 

7. Transverse colon: crosses the abdomen caudal to the stomach 
and is seen end on if it contains any g as , 

8. Descending colon: continues from the transverse colon cau- 
dally to the pelvis where it becomes the rectum. 

9. Spleen: in ventral abdomen caudal to the liver. 

10. Urinary bladder caudoventral abdomen. 


ABDOMENAL RADIOGRAPHS 



Fig. R-36 - Lat. veiw of abdomen 


QUAM ANTS: draw two imaginary lines oh the DV abdominal 
vKw. pic first, down the midline and one perpendicular to it 
through the umbilicus. This divides the abdomen into-four 
quadrants. Knowing what is in each quadrant helps viewing 

radiographs.The greatest number of individual structures are 
located in the cranial quadrants. 


Abnormal mass; may be caused by enlargement of any structure 
present in the area. 
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ABDOMINAL RADIOGRAPHS 



DV/VD view: 

A. Diaphragm 

B. Liv»: between stomach and diaphragm 

C. Fundus of stomach: located on the left side of the abdmnen. 

D. Body (rf the stomach: crosses the midline. 

E. Pylorus: located on right side of the abdomen in dogs; on 
midline in cats. 

F. Duodenum: passes down the right side of the abdomen. 

G. Small intestines: hard to follow. 

H. Cecum: locate on the right side. 

I. Ascending colon: located on the right side. 

J. Transv^se cohm: aosses midline from right to left. 

K. Descending colon: travels down the left side. 

L. Spleen: located caudal to the stomach on the left side. 


Quadrants • organs 

Right cranial quadrant 

Left cranial quadrant 

^lonis 

Fundus of stomach 

Pancreas 

Spleen 

Duodenum 

Right lobes of liver 
Gallbladder 

Ascending colon 

Right kidney 

LeRkidn^ 

Right caudal quadrant 

Left caudal quadrant 

Cecum 

Descending colon* 

Small intestine 

Left ovary 

Right ovary 

Right uterine horn 

Left uterine bom 
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ABDOMEN - RADIOGRAPH 

Stomach: its radiographic ai^)earance v»ies with the position trf 
the patient and amount trf* filling. Air will move iqiward, while 
fliud is gravity dependent Do not confuse fluid in the stomach 

with amass (ball). The unfilled stomach is normally within therib 

cage (doesn’t project past the last rib). A fweipi body can act as 

aball valve in ihepytorusandcaise projectile vomiting. Tbecai’s 

sUMnach is J-sh^^. TTie cat’s pyloric antrum is to the left of 
midline. "nie peristaltic ime of the stomach is 2 to 4 a minute. 
During fluoiosct^y. look fcx^emptying, contractionand function. 
A thumb i«nt patteni is depressions in the wall of the stomach 
indicating an infiltrative process. Stomach rugae are visible with 
COTtrast studies. Gastric di^ention can be extremely large, caus¬ 
ing great pain and possibly a rupture of the stomach. 

• Right lateral recumbency Oeft side up) ♦ air in fundic region 
located in the dorsal abdomen cm the left side. 


they indicate trouMe. 


• Intraluminal foreign bodies: in the small intestine will be 
noticed by finding a gas filled loop that ends abruptly. 


• Linear foreign bodies in the smaU intestine: items, such as 
string, wiD cause the bowd to bunch i?) on the string due to 
pwistalsis. This is very a^iarem withaconiraststudy. DonotpuU 
on a string stickingout of the mouth or anus or it can saw through 
the bunched up bowel (peritemitis). Remove surgically. 


• Ileus: multiple loops of gas-distended bowel 


LARGE INTESTINE: usually contains more gas than the small 
intestine. Food and gas make the large intestine much easier to see 
and follow. 


• Left lateral recumbency (right side up): air in pyloric region 
located in the ventral, right side of the aMomen. 

• DV projection (dorsal side up): gas in fundic region. 

• VD (ventral side up): gas will be in pyloric antrum and body, 
which are in the ventral pan of the abdomen. 

Stomach axis: can be seen if there is gas in the stomach. 
Clinically the axis of the stomach is used to evaluate the size of 
the liver. In the lateral projection the normal position of the 
stomach axis is between a line drawn vertical to the spine and a 
line parallel to the ribs. The pylorus is superimposed over the 
body or slightly cranial to it (10-11 th ribs). In the VD w DV view 
the axis of the stomach is pcrpendicul^ to the spine. 

Double contrast studies: use of air and contrast material in an 
organ. Barium is agood coaling material providing good mucosal 
detail. The rugae of the stomach should be about the size of the 
valleys between them. 


Cecum: in the dog aRiears as a coricscrew shape on the right side 
of the abdomen at the level of Lj. It can be seen on survey films 
if it contains some intraluminal gas. In the cat the cecum isa small 
ccmc-sh^ied structure. It is not visible on survey films. 

Ascending colon: extends fex a short distance frwn the cecum up 
the right side of the abdomen to be continued as the transverse 
colon. 

• Right colic or hepatic flexure: the point at which the ascending 
colon becomes the transverse colon. 

Transverse colon: crosses the abdomen from right to left and 
continues as the descending colon. 

• Left colic or splenic flexure: where the transverse colon be¬ 
comes the descending colon. 

Descending colon:on the left side. Fecal material can usually be 
seen in iL 


DESCENDING DUODENUM: located on the right side of the 
abdomen. It is classically larger than the rest of the small 
intestines. Multiple views must be se«i on contrast studies to 
make a diagnosis of duodenal problems. 

• Lymphatic craters: norma! depressions in the wall of the 
duodenum that are seen in contrast studies. They are oftwi 
mistaken for ulcers, and have been called pseudo-ulcers 

SMALL INTESTINE: train yourself to routinely look for indi¬ 
vidual loops. The serosal surface of small intestines is smooth. 
ITie thickness of die bowel wall is 1/9 to l/8ih the width of the 
distended lumen. Mucosal detail can only be evaluated with 
contrast material or in air-filled segments. 

• Rule of th umb for intestinal size: equals the height of a lumbar 
vertebral body or two rib widths. SmaU intestines wider than 2 
1/2 rib widths may be abnormal. 

• Sentinel loops: large distended loops of bowel named because 


Rectum: in the pelvic cavity. 

The col(H) often provides clues to what is going on around it It 
is filled with either radiopaque fecal material or gas, making it 
generally quite visible. The colon is relatively mobile because of 
its relatively long mesentery. If it is focally displaced, look for 
what is displacing iL An enlarged left kidney may displace the left 
colic flexure. The pancreas and right kidney may di^Iace the 
right colic flexure. 

Medial iliac lymph nodes: located at the termination of the 
abdominal aorta and usually not seen radiogr^hically. 

LIVER: The largest organ in the abdomen, it is located in the 
cranial quadrants behind the diaphragm and in front of the 
stomach. Normally the edges are sharp. In adult dogs the liver 
doesn’t extend past the last rib. It is relatively l^ger in the young 
animal. The liver is contrasted cranially by air filled lungs and 
caudally by gas in the stomach. 
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ABDOMEN - RADIOGRAPH 

GaUblar'h- ■ ^i^caj-shapcd iiiu.-iurclying between ihequadraic 
lobe ana tne right medial lobe. It is normally not 'visible unless it 
contains stones or gas. 


Renal impression: cups thecranial pole of the right kidney. It is 
part of the caudate process of the caudate lobe. 


Clinically the axis of the stomach is used to evaluate the size of 
the liver. Assess stomach fullness. A full stomach can fool you. 

• Enlarged liver: indicated if the stomach extends back and 
exceeds the angle parallel to the ribs. 

* Small liver: indicated if the axis of the stomach inclines cranially 
in front of the line perpendicular to the spine. Small liver size can 
be due to chronic liver disease or a portal-caval shunt 


• Try to 3-dimensionally visualize the size of the liver from the 
lateral and the VD view, using the stomach axis. 


A cri^, triangular caudal margin of the liver in a left projection 
indicates normal liver. A blunt and rounded caudal liver margin 
infers liver enlargement. 


Paradoxical liver: when the stomach slants cranially. indicating 
a small liver, but the caudal end of the livo'extends past the costal 
arch indicating a large liver. It has a crisp triangular caudal 
margin inf^ing a normal liver. This is a normal occurrence in 
older dogs due to gravity causing slumping of the liver 
(^lanchnoptosis). The liv«- is of normal size. 


Liver enlargement: can be diffuse or focal. Enlargement of the 
right liver lobe will extend past the costal arch in the lateral 
projection. It will appear as a large area opacification in the right 
cranial quadrant. This can be confused with splenic enlargement. 
Masses in the center of the liver can diston the shape of the 
stomach. 


PANCREAS: a soft tissue density nonnally not visible radio¬ 
graphically because of its small size and its similar density to the 
surrounding structures. Cranial displacement of the duodenum or 
pylorus may indicate pancreatitis. Pancreatic masses of the body 
and right limb of the pancreas will be in the ri^t cranial quadrant 
The mass may not be seen due to focal loss of sero^ detail 
because of surrounding inflammation and a small amount of 
fluid. Contrast studies may show displacementof the pylorus and 
(he descending duodenum by a pancreatic mass. Lefr limb pan- 
cretuic disease is also possible and is located in the left side of the 






SPLEEN; a tongue-shared wgan loosely attached to the greater 
curvature of the stomach in the left cranial abdomen. The tail of 
die spleen extends caudally; ventral and medial to the stomach. 
The head of the normal ^leen is attached loosely to the stomach 
by the gastroqilenic ligament Hie head is ncKmally uidcedovo^ 
in the left cranial quadrant of the abdomen with the kidney right 
bdiind it in the DV view. Splenic enlargement assessment is 
completely subjective, and depends on expwience. The ^leen’s 


size is va- ■ . .‘-pending on die ainount of engorgement. Bv*' 

biluraies cause nonnal physiological enlargement of the spieeii. 
Disease processes can cause the spleen to be enlarged normai- 
shaped spleen. Splenic tumors can be found in many places in Iho 
abdomen because the spleen is very mobile. 


• Lateral i^ojection of the spleen; appe^ as a soft tissue triMiglc 
in the middle of the ventral abdomen just behind the liver. 



• VD projection: the head of the spleen appears as a iriangulv 
shapeadjacentandcaudaltothestomach. Occasicmallyitmaybe 
seen superimposed over (he caudal portion of the right kidney. 


MESENTERIC LYMPH NODES: enlarged lymph nodes lo¬ 
cated in the root of the mesentery. Enlarged mesenteric lymph 
nodes can give a radio^phic enlargement in the middle of the 
abdomen. 

• Root of the mesentery is at about the level of L^. 

KIDNEYS: located in the dorsal cranial part of the abdomen. 
Normally both are smooUi and of equal size and shape. Visuali- 
zatiem of the renal borders is dependent on the amount of perirenal 
fat present Cal’s and obese dog’s kidneys are easier to see than 
young and emaciated dogs. Ctmipare the kidneys for size. Check 
that there are two, especially if you are removing one. 


LOCATION 

" 

• Left kidney 

• Right kidney 

Dog:L,-L* 

Dog: T„ - L, 

CatL^-L, 

Cat: L, - L, 


SIZE 


Dog: 2.5 - 3.5 times the length of lumbar vertebrae L^on 
VD view. 

Cat: 2.5 - 3 times the Iwigth of L^. 
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GENITALIA - RADIOGRAPH 

URETERS: not visible <» survey films because of their densitv 
and anall size. ^ 

ADRENAL GLANDS: not visible (w survey films. 

URINARY BLADDER: has a vertex, body and neck. Normally 
a IS an oval shape in the dog and elUptical in the cat. It is located 
in ite caudal ventral abdomen, just cranial to the pubis and ventral 
to the recbim and coIoil 

URETHRA: not seen cm nonnal survey radiographs. 

FEMAL GENITAL TRACT: 


disease process will also kx* like this. Prior to radiography the 

I»tient should have nothing per os from 12 to 24 hours and be 

given cleansing e^as to remove material from the descending 

(»lon. Food, relatively radiopaque, will mask anything that is in ^ 
the same plane. 

^ ^ can fill up to one third of the abdomen 
FHi^ingeverythingcranially. WalkthedogandaUowittourinaie 
before radic^phy. 

■ Uterus: A gravid uterus can occupy up to half the abdomen. 


• Ovaries: small, thus, not usually seen on radiographs If 
enlarged a mass may be apparent caudal to the kidney on the D V 
view or in the center of the abdomen on the lateral projection If 
they become very enlarged, they may stretch their ligamentous 
attachment and migrate more vcntrally. 

• Uterus: if nongravid, can’t be seen on survey films. In obese 
dogs and cats iheuierinebody can beseen between the rectum and 
the bladder. The uterus is oftwi radiographed to determine preg- 
nMcy and number of fetuses by visualizing and counting fetal 


MALE GEWTAL TRACT: the internal genitalia are not seen 
on survey films. The penis and testicles can be seen on the 
abdominal wall, but they are best assessed by physical examina- 


• Os penis; in close association with the penile urethra. 

• &rotum: contains the testicles, the epididymis, and ductus 
u^lerens. 


•Prostab (/land: normaUy located in the pelvic cavity, aroui 

the neck ol t!:e bladder, vwitral to the rectum and dorsal to tl 

pubis. It IS spherical to oval. Its position is influenced by age. 

should notextf-iidp-ist the pelvic inlet A prostate can be mistaki 

tora bladder. It is hard to seeproslstic enlargementon a VD vie 

;>5cause it is summated with the rectum, which is often filled wi 

!: Jces. The lateral view is bsacr. Dcrsal displacement of ihecok 

i 'Ji itiAcab prosblic enhigetnent The bladder will not aisEl£< 
colon. 


SUBLUM3AK LMMK! NODE: Iccatal a ihe termin^licn 
the aoiia in die C3«d.^dorsa! abdomen. Enlargement of th( 
ymph nodes v/ill result m vsnrrsl displacement of the colon. 

OEiGANCMEG.ALY: there are three organs in the abdom 
tnat non;;al]y eniaige. 


• Stomoeh: can distend a L-emer.dous amount due to the am 
“■ aUiomen maki 

L.. Gi tract and tic spleen csudally. Gastric dilatedon due 
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EQUINE LIMB RADIOGRAPHS 




DP 


DMPLO 



. i . 


'' Rules for reading equine limb radiographs: 

1. Distance: view radiographs first from a distance to get the 
overall picture. Then move closer. 

2. A minimum of two views: required to make three dimensional 
sense of a two dimensional image (radiograph). 

3. Silhouette: when radiogr^hing a lesion try to silhouate the 
lesion (place it on an edge) where there is greater contrast between 
the lesion and the surrounding structures. 

4. Shoot enough films when you travel in the field to avoid second 
trip. 

5. Bone preps: when reading films use artkulaied bone prqiara- 
lions to line up the diff^nt views ctMtecily. 

Bone preps; radiologists use ardculaied bone preparations to line 
up different views exactly. Hiis allows them to check the exact 
part of each bone in question. This is especially true of the hock 
and the carpus. Radiographs of the caipus and tarsus have a lot of 
confusing lines. Use an articulated specimen to determine if they 
are normal. The different overlapping lines are caused by tlw 
bones not being level, so the same joint may have different 
representative lineson the radiographs. Thecomplicated configu- 

carpus and possible subtle lesions make 


referring to bone preps essential. 

4 

Carpal radiograph views: Localizing alesion in the carpus or 
tarsus requires four standard views because the carpus and tarsus 
are so large. Some problems require even more views from 
differuit angles. The four standard views are - DP, LM, DLPMO 
and DMPLO. The different views (i»ojecUons) are named for the 
entrance and exit points of the beam. Although the DMHX) is 
actually shot from the lateral side, and logically ^ould be called 
a PLDMO. it is not The obliques usually aren’t all 45* off of 0* 
or 90*' because different problems require different angles U) 
silhouette them. 

• DP (dorsopalmar view) or AP (anterior/posierior): 0* -180* 
degrees, the beam passes through the dorsal side and out the 
palmar side. 

• Lateral or LM (lateral-medial view): 90* - 270°, the beam 
passes through the lateral side and out the medial side. 

* I 

■ DLPMO (dorsdaieral-palmaromedial oblique) or medial ob¬ 
lique: 45* angle (45* - 235°); shot from the dorsolateral to the 
palmaromedial side. 

• DMPLO (Dorsomedial palmarolateral oblique) or lateral ob¬ 
lique: 135*- 314°; shot from the palmarolateral to the dorsome- 
dia! side. 
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EQUINE LIR/SB RADIOGRAPHS 

Supplemental views: 

• Flexed lateral view: usually added to the four standard views. 

Skyline or tangential view: dorsoproximal views of which there 
may be at least three. 

It is common to deal with at least ten films of the carpus or tarsus. 

To learn the different views of the carpus, draw a schematic of the 
carpus as two ellipses, as shown below. The smaller ellipse 
represents the accesstny carpal bone, which is on the lateral and 
palmar side of the carpus. Using the accessory carpal bone, label 
the sides of the joint and the degree they correspond to as follows: 
dorsal surface corresponds to 0®, palmar -180®. lateral - 90® and 
the medial - 270®. 



Hie ccMifiguration of the accessory carpal bone and the amount it 
overlaps the other carpal bones differs in each view. These facts 
can be used to identify the different views. 

DP (Dorsopalmar) view: the accessory carpal is narrow and 
completely overlapped by the rest of the carpus. 

LM (lateromedial) view: the accessory carpal is as large as 
possible and slightly overlapped. 

DLPMO: the accessory carpal is completely silhouetted. 

DMPLO; the accessory car])al is conpletely overlapped 

Identifying the DP and LM views is easy with a little practice. 
Students have the most problem with the oblique views. From the 
configuration and amount of overlap, draw the direction of the 
beam through your drawing (do both entering the dorsal surface). 
Then read the labelled surface on either side of your entrance and 
* exit points to name the oblique views. 


If the accessory carpal bone is completely overlapped, your 
drawing should look like this and is a DMPLO. 



If the accessory carpal is completely silhouetted thm y(wr draw¬ 
ing should lode like the one telow and is a DLPMO. 



To understand which sides of the carpus are silhouetted, draw the 
beam passing through the caipus and then box the sides of the 
carpus parallel to the beam. Read the sides of the carpus on eiih^ 
end of your box for the obliques and the side your box is on for the 
DP and lateral. These will ^ the sides silhouetted for each view. 
Another way to remember which side each oblique view silhou¬ 
ettes is to take the name of the view and switch the combination 
of the entrance and exit points, the DLPMO, dorsolateral- 
palmaromediai oblique silhouettes the dorsomedial and 
palmarolateral sides. The dorsomedial-palmarolateral oblique 
silhouettes the dorsolateral and palmaromediai sides. 



DMPLO - Silhouettes DM & PL sides > 
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CARPUS 



Isicupai bone: may ormay notj^pear, the Sdi is rarely (never say 
never) seat. 

Use the laterally-kxated accesscffy carpal bone m identify the 
other carpal A carpal bom on the same side as the 
accessory carpal booe is cm the lateral side; if it is on the c^jposile 
side it is medial. 


Carpal chips: running causes hyperextenacA of the carpus and 
may lead to chip fractwes. The most common atts. in order of 
occurrence, are in the areas where the ftrilowing btmes come 
together 


• the radius and the radial carpal bone 

• the radial carp^ bone and the third carpal bone 

• the iniomediate carpal bone and the radius 


Chip firactures are seen when die beam passes throt^h the fracture 
line, duis, the need for multiple views. They usually are not seen 
on DP view. The lateral view may show them and the flexed lateral 
evM better. The oblique views show them best Skyline views 
may also show them to advantage. 

Evaluating joints of the carpus: look at the edges and see if they 
are sharp (clean). Exostosis is bcme growth that makes the edges 
fuzzy. L^ing is buildup of exo^osis on the ccmiours of bemes. 

DP view: silhouettes s&uctuies on the kueral ani medial ades of 
thecarpos. The accessory carpal bone is shot on end so it appears 
flatandvuydense. Thisisag^viewforevaluatingwhetherthe 
' ' jointspaceshavenarTOwed.Eadioneofihec«palbonesiscIearty 
sem in this view. 


• Radial and second (rust if present) • medial side. 

• Ulnar, accesscuy & fourth • lateral side. 

• Intermediate • cent^ (between the radial and ulnar) 

Third carpal bone: has a palmar projection that can ^)pear like a 
different bone in the DP view. 

Lateral view: the accessory carpel bone located on the palmar 
side is very round aiKl not very dense. It has very little overly with 
the (Mher bones. Surfaces on the dorsal and palmar sides are 
silhouetted. 

Flexed lateral view: cqtens up the joints. The antebrachial 
carpal joint opens wide, the middle carpal joint ^xwt 50% as 
much, and the carpom^acarp^ joint very little. This view re¬ 
moves the contacts between die rows of car^ bones, thus, places 
them in silhouette. The intermediate cmpal rises and the radial 
drops in a flexed view. This will he4> decide which bone has the 
chip seen in a normal lateral view. 

Oblique views somewhere between the Iff* and the lateral 
views. 


DLnviO (dotsolaieral-palmaromedial (Clique) or medial ob- 
lique: 45® - 225®, the accesswy carpal bone is maximally silhou- 


etted. The palmartriatMal and the dorsomedial edges of thecarpos 
are ^houetted. The commonly fractured radius, radial and 3rd 
carpal bones are silhoueued on the dorsomedialsuffaw. making 
this the best view to evaluate them. 


DhD*LO (palmarolatoal-dOTSomedial oblique) or iM^al ob¬ 
lique: the accessory carpal bone is com|rieteIy overl^^red. The 


dorsolateral «td palj 




IjgL surflKXS are silhouetted. The 


second carpal bone on the 2nd ^lint bone arc not overlapped. This 
is die common site of qdints. thus, the best view to visualize 
splints in the forelimb. In the hindlimb a IXJ’MO is the view fm 
flints between the 3rd aid 4th metatarsal bones. 


SkyiiMview: Thecarpusisflexedmaximallyandshotacrossibe 
dorsal surf^ of the bemes. These highlight dab Craclures so you 
can see straight through their radiolucent line. There are three 
difliaem skyline views; distal radial skyline, ixoxiinal capal 
dcytine.anddistalcapai skyline. These highlig^structuresof the 
same name. These will highlight very small ch^ fractures or slab 
fractures. To interpret skyline views the exact angle used when 
taking the film must be known. 
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TARSUS 


l^w a schematic view of the dorsal surface of the tarsus to learn 
the bDnes. Label the bones aid the joint spaces. 

• Calcaneus is lateral 

• Talus is medial 

• 4th tarsal bone is a two stay bone on lateral side 

• Central is on medial side 

• TTie distal iniertarsal joint doesn't span the tarsus 
because of the 4th tarsal bone. 


The configuration of the calcanean tuberosity and the amount of 
Its overlap with the other tarsai bones differs in each view. 

DP (Dorsoplantar) view; the calcanean tuberosity is narrow and 
overlapped by the rest of the carpus. 

LM Oateromedial) view: the calcanean tubarosity is as large as 
possiWe. ® 



I + II 

Mtll 


To learn the different views of the tarsus, as you did for the carpus, 

draw a schematic of the tarsus as two ellipses. Mark one ellipse 

C for ite calcaneus. The calcaneus is located on the lateral and 

plantar side of the tarsus. Label the sides of the joint and the 

corresponding degrees. The dorsal surface of the tarsus cone- 

spo^ioO^. thcplantar to 180^ the lateral loW** and ihemedial 
to 270®. 




DLPMO: the calcanean tuberosity is completely silhouetted. 

DMPLO: the calcanean tuberosity is overlapped. 

I^ntifying the DP and LM are obvious. As in the carpus the 
oblique views give the student the most problems. From the 
ctMiflguration and amount of overlap of the calcanean tuberosity 
draw the direction of the beam through your drawing (do both 
ent^ng the dorsal surface). Then read the labelled surface on 
either side of your entrance point and exit point to name the 
oblique view. 


If the calcanean tuberosity is completely silhouetted, your draw¬ 
ing should look like this and is a DMPLO. 



If the calcanean tuberosity is completely overlapped then your 
drawing ^ould look like the one below and is a DLPMO. 



To understand which sides of the tarsus are silhouetted in each 
view, draw the beam passing through the carpus and then box the 
sides of the tarsus parallel to the beam. Then read the sides of the 
tarsus on either end of your box for the obliques and the side your 
box is on for the straight views, and you have the sides silhouetted. 

Lateral view, LM: the beam is shot from lateral to medial, 90® to 
270®. The dorsal and plantar sides of the tarsus are silhouetted. ^ i 






FOOT FILMS 


lU** 


TTk calcaneus is as large as possible and the &ont of the 3ni larsal 

bc»te is flat. 

Dorsoplantar.DP: shot90®offthelateralview.from0®tt> 180®. 

It is actually shot from plantar to dorsal. It silhouettes the medial 
and lateral surfaces of the tarsus. The calcaneus is completely 
overlapped by the rest of the hock. The ridges of the talus arc as 
far apart as possible. 


With only two views, the dorsal.planta-, lateral and medial edges 

of the tarsus wUI bein sUbouette. Tliis eliminates about 50% of the 

joint To silhouette die rest, two more vicvrs are needed, the 
oblique views. 

DorsotateraUpUntatomedial oblique. DLPMO: shot between 
the lateral and dorsal views Cm tbcoiy 45®). Incasesof^vinthe 
area to be alhouetied is more dorsal, so it is usually shot between 

60® to 70® (D70L-PM). TTie lateropiantar and doraomMiai sur- 
facesaresilhouetted. Thedcusa] surfaceofiheSrdtarsalbonehas 
a bump on it. The vascular canal is I»ge. The distal end of the 
calcaneus is in silhouette. This is the view for spavin problems 
(dofsomedial surface). It also shows the 4th tarsal on the 4th 
metatarsal so is also the view for splints in the hindlimb. 

Dorsomedial-piantarolaleral oblique, DMPLO; shot at about 
115 (D115®M-M.). It is named as if the beam entered the 
dcvsomedlal surface even thou^ it is usually taken through the 

planiarolateralsidc.lisilhotteitesihedorsdaieralandrnedioplantar 
surfaces. The vascular canal is not seen. There is more overlio) of 

the calcaneus. 

These four views silhouette most of the hock. Most of the time the 
lateral, DP and DLPMO are evahiaie. This is because the most 
common initial plxe forosteoarthritis of the hock occurs between 
the central and 3rd tarsal bone, or the 3rd tarsal bone and the 3rd 
metatarsal bone on the dOTSomedial aqiect of the hock.The 
DLPMO silhouettes this aspect of the hock. 

FOOT HLMS: 

^ lalre foot films it is desirable to remove the shoes. This wwi’t 
be possible (e.g.. horse is jumping that afternoon). Clean the foot 
to remove rocks and ^vel from the commissures and frog to 
eliminate artifacts. Pack the ground surface with play dough to 
eliminates air anifxts. 

Uteral view: you need to get ail of the phalaiges including the 

hoof, so the foot must be elevxedoft^ the ground. A2by6wiih 

a groove that holds the cassette works nicely. The foot is placed 
on the board. 

A lateral view may show bcme cysts, chips, avulsion fractures, 
fixtured sesamoids, articular lesions, chronic degenerative joiru 
disease, osselets, high ring bwie, low ring bone, pyramidal dis¬ 
ease, and pedal osteitis. Radioluccni nail lines are se«i in shod 

horses. Alsoseen istherelative position of the navicular bone, the 

deep palinx procesres of the coffin bone, sidebones, foreign 


bodies (nails and wires), etc. With a soft tissue technique, you may 

even see wood ^linters. Crmtrasi medium can be placed into 
gravel tracts to highli^t thun. 

Dp view: do not place the foot directly on the cassette. Mount two 

ades of a 1 inch thick piece of plexiglass on two wood blocks 

Stand the horse on the plexiglass stand and slide the cassette under 

the plexiglass. 

Tbings seen on a I»> view are the pxietal notch, solar groove and 

»Iar formnina, parietal sulcus, areas for attachment of the sirocr. 

fiwal digital flexor on the distal end of PI and iheproximal redi 

P2, the navicular (1»aO bone, and the extensor process <rfP3. 


Rotational Lamlnitis: the dorsal surface of the hoof wall and the 

dorsal surfeceofibedisialphalanx shouldbeparallel. Inlaminitis, 

P3 scpai^ from the hoof wall to varying degrees. This is (hie to 

uiicou{ding of the laminar ^idermis and laninar corium. The 
angle between die dorsal surfaces has prognostic value. Lessthui 
5®, the prognosis (rf returning to soundness and former athletic 
performance is good. 11® - a good chance of returning to sound¬ 
ness, but not to fonner athletic perfoimance. Greats than 11® has 

apoOTprognosisofreuirningiosoundness. Gas may be pulled out 

of the blood due to the pressure caused by separation (negative 
I^essure) of the lamina in the closed stale. 

Navicular films: Five views for navicular films; 

• Standard DP 

• Standard lateral 

• Shallow DP 

• Steep DP 

• SkyUne view 

Skyline view; silhouettes navicular disease. Ibis is a tou^ view 
to xhieve. Stand the horse on the cassette, walk it over a little 
(make it plant its foot and move its should^ forward) then shoot 
from behind. This view allows analyzing the vascular channels 
and sets o^ osteophytes. 

Navicular bone: Situated behind the coffin joint it has articular 
surfaces articul^ng with the middle and di^ phalanges. The 
navicular bone nonnally has tiny little triangular Shaped radidu- 
ceni areas along its borders. These are the vascular chann^ 
coming into the navicular bone. Avascular necrosis nodes the 
channels around the vessels, causing what radiologists call “k)l- 
lipops”. The erosion can erode centrally and result in large cystic 
radiolucent lesions. Ifthe disease is severe, exostoses wilt aiqiear 
on the e<^es of the bone or the vascular channels will t^jpear in 
abnormal areas. A significant percentage of affected horses dm't 
show any signs at all. Therefore, negative signs on radiograirfisdo 
not rule out navicular diiepagp 

Lollipops on the distal bidder of the navicular bone are one 
indicaticMi of navicular disease. 
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ox - EXPLORATORY RIGHT PARALUMBAR LAPAROTOMY 


Right flank (paralumbar) laparotomy: a good approach for 
exploring ihe abdomen of ruminants. Sliding flank lap^otomy 
is pof sible for simple exploration and many surgical procedures 
(repositioning, untwisting, or deflating a structure). A lateral 
recumbency flank laparotomy is indicated if the animal may fall 
or for extended surgeries (e.g. imesunal resection). Calves, be¬ 
cause of their small size, ^e best done in lateral recumbency. 
Exploratory surgery should be systematic. Try to develop a 
mental picture of how the viscera are positioned in the abdomen. 
A right paralumbar incision is placed in different positions within 
the paralumbar fossa depending on what structure you want to 
reach: small intestines, in the center of the paralumbar fossa; the 
cecum and proximal colon - in the cranial pan of the fossa caudal 
and parallel to the lasirib. 'nte following isa systematic palpation 
of the abdomen: 

STRUCTURES SEEN through a RIGHT PARALUMBAR 
INCISION: 

1. Descending duodenum: crosses the dorsal end of the incision. 

2.3. "Omental curtain": the superficial and deep leaves of the 
greater omentum attached to the duodenum and extending ven- 
trally along the abdominal wall to reach the rumen. 

4. Mesoduodenum: attaches theduodenum to the dorsal abdomi¬ 
nal wall. 

The bulk of the viscera is behind the curtain formed by the greater 
omentum, duodenum, and mesoduodenum. 

STRUCTURES PALPATED BETWEEN the OMENTAL 
CURTAIN and the RIGHT ABDOMINAL WALL: Run your 
hand cranially between the wall and the greater omentum. Iden¬ 
tify the following structures: 

5. Liver: located on die right side due to the rumen. Its edges 

should be sharp. Feel forabscesses,enIargementor irregularities. 

The right lobe is dorsal and the left lobe is ventral. 

6. Gall bladder: hangs down from the center of the caudoveniral 
edge of the liver. 

Diaphragm; palpate it lateral to the liver and cranial to the 
reticulum. 

Reticulum: against the diaphragm. Feel for adhesions, internal 
foreign bodies or magnet. 

7. Omasum: felt as a firm (but not hard), round structure through 
die lessw omentum. 

8. Lesser omentum: extends between the lesser curvature of the 
abomasum and the liver. It covers the omasum. 

9. Abomasum: felt ventral to the omasum as it lies on the floor of 
the abdomen. The fundus and body are filled with fluid digesta. 


10. Pylorus: can be found by following the descending duodenum 
cranially. It normally contains dry firm digesta. Exteriorize the 
pylorus for examination if the abomasum is not too full. 

Cranial duodenum: fee! the directcontinuationofthe pylorus as 
an S-shaped loop next to the liver. 

I. Descending duodenum: travels down the right side of body 
attached to the mesoduodenum and the neater omentum. 

11. Right kidney: located dorsal to the descending duodenum, 
between the mesoduodenum and the abdominal wall. 

Right ureters: extend caudally from the kidney, rctroperilo- 
neally. 

STRUCTURES BEHIND the OMENTAL CURTAIN (in the 
supr^mentaJ recess); Grasp the caudal edge of the omental 
curtain and move it cranially like a shower curt^n. This exposes 
the supraomental recess and the visc«a within it. 

12. Left kidney: located high in the supraomental recess on the 
left side of the root of the mesentery and to the right of the rumen. 
Palpate its uret^. 

13. Cecum: the blind-ended viscus located in the supraomenud 
recess. It may extend out the caudal end of the recess. To identify 
the other intestinal structures, first find the easily identified 
cecum. 

14. Ileum : locaujd by following the cecum cranially to where the 
smaller ilium enters the junction between the cecum and the 
ascending colon. 

15. "Flange": the section of the intestine with the longest mesen¬ 
tery. It consists of the distal part of the jejunum and the proximal 
pan of the ileum. It is found by exteriorizing the intestine and 
following the ileum proximally. 

16. Jejunum; located running proximally (orad) fitim the end of 
the "flange". Replace the flange and palpate the jejunum to the 
duodenojejunal flexure. 

17. Great mesentery: suspends the ilium and jejunum from the 
dorsal abdominal w^l. 

18. Root of the mesentery; follow the great mesentery to the 
dorsal abdomen. 

Return to the cecum and follow it cranially to the ileocecocolic 
junctiem: 

19. Ileocecocolic junction: where the ileum joins the cecum and 
proximal loop of the ascending colon. Move the omental curtain 
as far cranially as possible to sec this junction. 

20. Proximal loop of ascending colon: located as the continua¬ 
tion of the cecum cranial to the ileocecocolic junction. Exteriorize 
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Fig. Ox-1 • Intestines, right lat view 

(Add year own labels) 


the cecum and the proximal loop. Note the proximal loop turns 
caudally on itself on the right side of the mesentery. Follow it until 
it again turns, this Umecranially, on the other side {left)of the root 
of the mesentery. 

21. "Conjoined mesenteries"; the short, fused mesenteries of 
the third pan of the proximal loop, transverse colon, ascending 
duodenum, distal loop and first pan of thedescending colon. This 
makes a mass of the structures in the dorsal abdomen. It is 
impossible to distinguish each of these by palpatitm. 

22. Spiral loop: reflect the "fiange" of the intestine cr^ially to 

locate the disc-like spiral loop attached to its mesentery's leftside. 
Note the inward pirating centripetal coils, the outward spiraling 
centrifugal coils and the cenual flexure between the two. In the 
sheep and goal, follow the last centrifugal coil as it swings wide 
to pass just inside the jejunum. In the ox, the last coil does not 
stray. 

23. Distal loop: can't be readily found because of the "conjoined 
mesenteries". It has a descending part bn the left of the mesentery 
and an ascending pan cm the right side. 

24. Transverse colon: can’t be located because of the "amjoined 
'k mesenteries". It is situated cranial to the root of the mesentCTy. 


25. Descending cokNi: its proximal partcan't be palpated because 

of the "conjoined mesenteries". Its distal part runs in the dorsal 
abdomen on the left side of the mesentery and to the right of the 
rumen and can be palpated. 

STRUCTURES LOCATED in the CAUDAL ABDOMEN: 

Uterus and ovaries: note that the ovaries are locked near the 
pelvic inlet. In the pregnant state the uterus will usually expand 
into the supraomenial recess and make exploration difficult 

Urinary bladder: located over the brim of the pelvis below the 
uterus. 

STRUCTURES LOCATED in the LEFT SIDE ot the ABDO¬ 
MEN 

26. Rumen: filb the left half of theabdomen.Palp^it Pass your 

hand caudally and dorsally around the caudal end of the rumen to 
palpate the left side of the rumen. 

Spleen; palp^d cranially on the left side of the rumen. 

Left displaced abomasum: would be located between the rumen 
and the left body wall. 
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2. Supf. leaf of greater 
omentum 



1. Desceiuling duodenum 


Space between omental cur 
tain & rt abdominal wail 


17. Great mesmtery 


Supraomentat recess 


2» 3. Omental curtain 


Fig. Ox«2 - Cross section of 
abdomen^ caud. view 


3. Deep leaf of greater omentum 


Structures seen through a rt. 
paralumbar Incision: 

• 1. Descending duodenum 

• 1". Ascending duodenum 

• X 3* "Omenta] curtain" 

2. Superficial leaf of the greater 
omentum 

3. Deep leaf of the greaier 
omentum 

• 4. Mesoduodenum 
Structures between omental 
curtain & rt. abdominal wall: 

• 5. Liver 

• 6. Gal) bladder 


• Diaphragm 

• Reticulum 

«7. Omasum (under lesser omentum) 

• 8. Lesser omentum 

• 9. Abomasum 

• 10. Pylorus 

• Cranial duodenum 

• I. Descending duodenum 

• 11. Right kidney 

• Right ureters 

Structures in supraomental recess: 

• 12. Left kidney 

• 13. Cecum 

• 14. Ileum (Fig. 0x1) 


15. "Range" (Fig. Ox-1) 

16. Jejunum 

• 17. Great mesentery 

• 18. Root of the mesentery 

• 19. lleocecocolic junction (Fig. Ox- 

• 20. Prox. loop of ascending colon 

20*. First pan 
20”. Second pan 
20”*. Third part 

• 21. "Conjoined mesenteries" 

• 22. Spiral loop 

• 23. CHstal loop 

23' Descending part 
23”. Ascending part 


• 24. Transverse colon (Fig. Ox-l) 

• 25. Descending colon 

25*. Sigmoid loop (Fig. Ox-1) 
Structures In caud« abdomen: 

• Uterus and ovaries 
■ Urinary bladder 
Structures located In H. side of 
abdomen: 

• 26. Rumen 

• Spleen 

• Left displaced abomasum 
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Fig. Ox-3 - Abdomenal contents, right caudolateral 
view 

STRUCTURES • EXTERIORIZED - PALPABLE or IM- JEJUNUM, ILEUM and "FLANGE**; can be easily exterior- 
PALPABLE: ized, except the proximal 3-4 m of the jejunum. 

Exteriorization of structures is limited by the length of their CECUM; easily exteriorized, 
mesenteries and their attachments. Many of those that can't be 

exteriorized can still be palpated. Proximal loop of the ascending colra: easily exteriorized. 


Rumen, reticulum, omasum, and ftmdus and body of the abo¬ 
masum: can't be exteriorized because of their attachment to eadt 
other and their position. They can be palpated. 

PYLORUS: usually can be exteriorized if the abomasum is not to 
fuUofdigesia. 


Distal loop: canlt be exteri orized or naloated because of the 
"conjoined mesentery" of the structures in the dorsal ^)d(»nen. 


Transverse colon and proximal part of the descending colon: 



"conjoined me¬ 


senteries" in the <faxsal abdomen. 


S-loopof cranial duodenum, Uver, gal! bladd^. and pancreas: SIGMOID LOOPofUie DESCENDING COLON: Justcaudal 
can't be exteritmzed, but can be palpated. to the duodenocolic ligament, it has a long mesenteo' und may be 

pulled (0 the incision site. 

DESCENDING DUODENUM: easily exteriorized with attached 

mesoduodenum and greater omentum. Remaining caudal part of the descending colon and 

intraperitoneal part of the rectum: can be palpated, but not 
Ascending duodenum: can’t be exteriorized ornalnatad because extmcHized. 
of its close association with the descending colon and the "con- ■ 

joined mesenteries” in the dorsal abdomen. S«r8«y. D. F. Smiih. DVM, Food Ai^ Nov. 

1984 
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FLANK ANESTHESIA 

Standing flank surgery in the ox: opening the paralumbar fossa to 

perf(»rtn surgery on such probiems as "hardwaredisease",dystocia, 

displaced abomasum, etc. The first three or four ventral lumb^ 
nerves and the last thoracic nerve are anesthetized in flank surgay 
of the ox and horse. 

Local anesthesia fora flank surgery: concerned with 7 , 3 , L, and 
Lj nerves and can be done in a number of ways. 

• Line block: infiltration of the intended incision line. 

• Inverted " I" block: injections are done in iheabdominal wall, 
from the suocutaneous area to the peritoneum, in the pauem 
shown. 

• Paravertebral block: blocks all branches of the spinal nerves. 

• Distal paralumbar analgesia orMagda block: blocksonly the 
ventral and lateral dorsal branches of the spinal nerves. 

Line block: infiltration of the intended incision line. This is 
probably the most commonly used technique. Multiple subcuta¬ 
neous injections (1" 20-gauge needle) are made in the skin. Then 
a needle (3" 18 gauge) is inserted through the desensitized skin to 
infiluaie the muscles and peritoneum (10 -100 ml). Allow 10 to 
15 minutes for the anesthetic to lake effect. 

• Advantages: easy. 

• Disadvantages: ^ema in the incision site and possible interfer¬ 
ence with healing. 


off the caudal border of L^^ fw Lj. Locating the transverse process 
ofTjjCan bedifficulibecause it is in the angle between thelastrib 
and the spinal column. Locate the easily palpated transverse 
processes of Lj and L^. Measure the distance between them and \ ' 
use this distance to estimate how far in front of L^, T,jis. Signs of 
successful block are analgesiatotheskinoftheareaand scoliosis 
toward the blocked side because of paralysis of the epaxial 
muscles. Analgesia usually begins in 10 minutes and last 90 
minutes. 

• Advantages: small amount of anesthetic needed, good analgesia 
and no anesthetic near wound site. 

• Disadvantages: difficulty of technique, possibility of hitting 
large abdominal vessels, paresis of hind limb. 

Distal paravertebral analge^a, Magda technique: desensitizes 
Colocks) the dorsal and ventral branches of spinal nerves 7 , 3 , L, 
and L, at the < 6 sial end of the traisverse processes (L,, L, and L^! 

Insert a needle (3" 18-gauge) under the ventral tip of the respec¬ 
tive transverse processes (L,, Lj and L^. Inject 10 to 20 ml of 
anesthetic in a fan-shaped pattern. Withdraw the needle and re¬ 
insert it dorsal to the tfansverse process in a slightly caudal 
direction. Inject 5 ml of anesthetic ^und the dorsal branches of 
T, 3 . L, and L,. 

• Advantages over the proximal paravertebral analgesia: no 
scoliosis because not all branches of the dorsal branches are i 
blocked. There isalso minimum pelvic limb paresis, no danger of 
hitting abdominal vessels and uses standard needle sizes. 

• Disadvantages: more anesthetic needed, effectiveness can vary, 
especially if the nerves vary. 


Inverted “L” or “7” block: the line infiluaiion of anesthetic 
cranial and dorsal to the intended incision site, taking advantage 
of the caudoventral course of the nerves of the region. Two lines 
are laid down, one caudal to the last rib and one ventral to the 
transverse processes of the lumbar vertebrae. Up to 100 ml of 
anesthetic is injected. Allow 10 to 15 minutes for analgesic to take 
effect. 

• Advantages: easy and is away from incision site. 

• Disadvantages: amount of anesthetic required. 

Proximal paravertebral analgesia. Farquharson technique: de¬ 
sensitizing the dorsal anil ventral nerve branches T,j, L, and L, 
spinal nerves as they emerge from the intervertebral foramina, 
nie injection sites are from 1 to 2 inches lateral to the dorsal 
midline over the cranial edge of transverse process of L, and the 
caudal edge of the transverse processes of L and Lj. ftep and 
desensitize the skin over these areas with 3 ml of anesthetic 
subcutaneously. Pusha 1/2 inch 14-gaugeneedleihroughlheskin 
asacann''l?..Pa 4 sa 2 to 6 ", 18-gauge spinal needle through the 14 
gni'S: needle. To desensitize 7 , 3 , pass the needle ventrally to 
contact the transverse process of L,. Walk the needle off the 
cranial edge of the transverse process and through the 
intertransverse fascia 1/2 inch (1 cm) below the transverse proc¬ 
ess. Injects to 10 ml of anesthetic to d^nsitize the ventral In^nch 
of T„. Withdraw the needle 1/2 to 1 inch above the transverse 
process and inject 5 ml of anesthetic to block the dorsal branch of 
T,j. DesensiiizalKMiofL, andLj are done at similar levels with 
the same amounts of anesthetic as for T^j. Tbe only difference is 
the transverse process and direction you walk off it Walk the 
needle off the caudal border of the transverse process of L,, for L ji 


Segmental dorsolumbar epidural analgesia, Arthur block; 
desensitizaiion of the nerve roots as they leave die spinal cord by 
injecting into the epidural space through the dorsal space, be¬ 
tween first and second lumbar vertebrae. Thorough restraint is 
necessary. Locate the space between the spinous process of L, and 
Lj by palpating the transverse processes of L^. Inject 2 to 4 ml 
subcutaneous at this site. Insert a MT 14 gauge needle through the 
skin as a canula. Insert a 4 1/2" Ig-gauge needle through the 
canula. The needle is directed ventrally at an angle of 10 to 15® 
to the vmical for 3 to 4 inches. Direct the needle through the 
interarcuate ligament into the q^idurai space. Inject anesthetic 
into the epidural space. The amount of anesthetic depends on the 
size of the animal and the nerves that you want to block. To block 
7 , 3 . L, and L^of a 1100 pound cow, 8 ml of anesthetic is injected. 
Resistance will be feiias the needle passes throu^ the interspinous 
ligament and the interarcuate ligament. If the needle hits the arch 
ofavertebrae then withdrawitandredirectit. Once the interarcuate 
ligament is penetrated you are in the epidural space. Do not go any 
further and remove the needle imme^ately after injection. Aspi- 
ratiwi of CSF indicates the needle has crossed the epidural space, 
through the dura mater and arachnoid and into the subarachnoid 
space. 



• Advantages over proximal and distal paravertebral analgesia: 
only one injection, small amount of anesthetic, and uniform 
analgesia. 

• Disadvantages; difficult technique, motor loss to hind limbs, 
possibility of damage to spinal cord and venous sinuses. 
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Chris Pasquini. DVM 
Tom Spurgeon, PhD 


The Anatomy of Domestic Animals makes learning anat¬ 
omy more pleasant and longer lasting for animal science 
majors, wildlife majors, zoology majors, veterinary techni¬ 
cian students and veterinary students. 

This systems-oriented book is a heavily illustrated sum¬ 
mary of essential anatomical facts in a comparative format, 
making the information readily accessible. 

Over 700 clear, concise drawings lend excellent visual 
representation to the text. Most figures are conveniently 
grouped with the supporting text, which gives the essentials 
of each structure in outline form. Differences between spe¬ 
cies follow in the text. Clinical applications relating to each 
group of structures are also presented to stimulate interest. 

The essential structures on each illustration are labeled by 
numbers and names. Less important structures are labeled 
with letters. This keeps the illustrations uncluttered with¬ 
out compromising completeness. Some of the common views 
of the different species are numbered for self testing. 

Though written for the student, veterinarians and other 
animal professionals w.ill find this text a valuable reference. 
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ARTERY 

infraorbital a., 411, 412u 
int. carotid a., 411, 413 
int. iliac a., 428 
int. pudendal a., 428 
int. thoracic a., 408p, 410i, 
414 

interlobar a., 335 
interlobular a., 335 
interosseous aa., 4161,m 
interspinous br., 4t5s 
jejunal a., 427b 
labial aa., 412g,h 
laryngeal a., 411 
lat. plantar a., 433h 
lingual a., 411, 412c 
linguofacial a., 412d 
malar a., 412s 
maxillary a., 411, 413 
mcd. circumflex femoral a., 
433c 

mcd. plantar a., 433i 
median a., 416 
mental a., 411, 412p 
mesenteric a., 422, 426 
metacarpal aa.^ 417 
metatarsal aa., 433k 
middle cerebral a., 413G 
middle colic a., 427d 
middle meningeal a., 412b 
middle sacral a., 437a 
musculophrenic a., 415j 
nasal a., 4l2j 
occipital a., 411, 412a 
of abdomen, 423 
of body, 382 
of fetus, 386, 387 
of head, 412,413 
of neck, 411 
of pelvic limb 

dog, 432-433, 436-437 
horse, 434 
ox, 435 
of pelvis, 428 
of rumen, 425 
of simple stomach, 424, 425 
of thoracic limb 
dog, 416, 417 
horse, 418, 420, 421 
ox, 419 

of thora?ti 414, 415 
ophthalmic a., 411, 412r 
ovarian a., 350G 
palatine a., 411, 412w 
palm, common digital 
aa., 417 

palm, metacarpal a., 416r 


ARTERY 

palm, proper digital aa., 

416t 

palmar arches, 416 
palpebral a., 412n 
pancreaticoduodenal a., 

425d 

paraconal interventricular 
br., 406 
parotid a., 411 
perforating br., 415 
phrenic br., 415w 
plantar aa., 433h,i 
plantar arch, 433j 
popliteal a., 432 
proper digital a., 417 
proper hepatic aa., 296 
prostatic a., 428 
pudcndocpigastric 
trunk, 428 
pulmonary a., 384 
pulmonary trunk, 384 
radial a., 4I6,o 
rectal a., 427j 
renal a., 329c, 422 
reticular a., 42Sj 
rostr. cerebellar a., 413C 
rostr. cerebral a., 413F 
ruminal a., 42Si,k 
sacral a., 437a 
saphenous a., 432 
sphenopalatine a., 412v 
spinal a., 41 Ic, 4I3A 
splenic a., 425f 
sternal br., 415i 
subclavian a., 408, 410 
sublingual a., 412f 
subscapular a., 416c 
subsinuosal interventricular 
br. 406 

supf. brachial aa., 4l6w 
supf. caud. epigastric a., 428 
supf. cervical a., 408c, 410j, 
4ilh 

supf. palm, arch, 416p 
supf. temporal a., 411, 4121 
supreme intercostal a., 410h 
testicular a., 362 
thoracic aorta, 409, 411 
thoracic vertebral a., 410h 
thoracodorsal a., 416c 
thyroid a., 411 
tibial a., 432 

transverse cubital a., 416j 
transverse facial a., 412m 
umbilical a. 3S6 
uterine a., 428 


ARTERY 

vaginal a., 428 
ventr. intercostal a., 414 
ventr. spinal a., 476c 
vertebral a., 4I0d 
Articular process, 36g 
Articular process, 106 
Articular surface, 22 
of ilium, 69a 

of lumbar vertebrae, 67b,c 
of patella, 96f 
Articulation (sec joint) 

Atrial septum defect, 392 
Arthrocentesis, 124 
Arthroidal joint, 108 
Atlanto-axial joint, 128 
Atlanto-axal joint, 128 
Atlas, 62 
Atrium, 384, 394 
It. atrium, 401 
rt. atrium, 398 
Auditory ossicle, 552 
Auditory tube, 552 
Auricle, 401 

Auricular cartilage, 106 
Auscultation, 404 
Autonomic nervous system, 
(ANS), 445, 522 
Autonomic reflex arc, 522 
Axial skeleton, 26 
Axis, 63 
Axon, 446 

Axon collateral br., 447c 
Axon hillock, 447d 

BBBBBBBBB 

Ball & socket joint,108 
"Balling up". 369 
Bands, 276, 278 
Bars, 536 
Base 

of heart, 394 
of cecum, 278 
of patella, 96f 
"Bean", 372 
Biceps brachii m., 152 
Biceps femoris m., 176 
Bicipital a., 416h 
Bile, 296 

Bile canaliculi, 296 
Bishoping, 247 
Blind spavin, 124 
Blood spavin, 125 
Blood vascular system, 383 
Body 

of femur, 96b 




BODY 

or fibula, 99g 
of humerus, 78 
of ilium, 95d 
of radius, 80h 
of tibia, 99h 
of ulna, 80i 
Bog spavin, 124 
Bone, 21-102 

anticlinal vertebra, 64 
articular surface, 22 
atlas, 62 

auditory ossicles, 552 
axis, 63 

basihyoid b., 58f 
calcaneus (fibular 
tarsal b.), 100 
cannon b., 85 
carpal b., 82 
centroquartel b., 101 
ceratohyoid b., 58d 
conchae, 32 
clavicle, 76 
coffin b., 87. 88 
coxal b., 94 
diaphysis, 22 

dist. phalanx, 86 
disi. sesamoid b., 88 
dors, sesamoid b., 86, 87 g 
endosteum, 22 
cpihyold b., 58c 
epiphysis, 22 
ethmoid b., 32, 42 
fabcllae, 97 
femur, 96 
fibula, 98 

fibular tarsal b., 100 
flat b., 22 
frontal b., 32 
humerus, 78 
hyoid b., 58 
ilium, 94 
incisive b., 32 
incus, 48h, 52 
interparietal b., 32, 34a 
irregular b., 22 
ischium, 95 
lacrimal b., 32 
large metatarsal b., 85 
long b., 22 

long pastern b., 87, 88 
malar b., 32 
malleus b., 48f, 552 
manubrium, 71 
mandible, 32, 44, 45 
maxillary b. (maxilla), 32 
medullary cavity, 22 


BONE 


BONE 


metacarpal b., 84, 85 
metaphysis, 22 
metatarsal b,. 102 
middle phalanx, 86 
nasal b., 32 
navicular b., 88 
occipital b., 32 
of body, 26 

of head (see skull), 32-44 
of cranium, 32 
of face, 32 

of pelvic limb, 90-102 
of skull 
cat, 53 
dog, 32 
goat, 54 
horse, 34 
pig. 52 
ox, 35 
sheep, 55 

of thoracic limb, 72-89 
dog, 72 
horse, 73 
ox, 74 
pig. 75 

of vertebral column, 60-69 
occipital b. 32 
palatine b., 32 
palm, sesamoid b., 86 
parietal b., 32 
pastern, 87 
patella. 96 
pelvis, 94 
periosteum, 22 
prox. phalanx, 86 
pterygoid b., 32 
hamulus of, 41f 
pubis, 95 
radius, 80 
rostral b., 52 
sacrum, 68 
scapula, 76 
sesamoid bb., 86, 22 
short b., 22 
short pastern, 87 
small metacarpal b., 85 
sphenoid b., 32 
splint b., 85 
stapes, 48g, 552 
stylohyoid b., 58b 
talus (tibial tarsal b.), 100 
tarsal b., 100 
temporal b., 32 
thyrohyoid b., 58e 
tibia, 98 

tibia! tarsal b., 100 


tympanohyoid b., 58 
ulna, 80 

ventr. nasal concha, 32 
vertebrae, 60 
vomer, 32 
zygomatic b., 32 
Bone spavin, 124 
Bony labyrinth, 554, 555 
Bots. 269 

Bowed tendon, 164 

Bowman’s capsule, 336 

Brachial a., 416 

Brachialis m., 150 

Brachiocephalic trunk, 408,410 

Brachioccphalicus m., 146 

Brachium, 26 

Brachydont, 238 

Brachygnathia, 239 

Brain, 452 

Breastbone, 71 

Bristles, 531 

Brittle feet, 541 

Broad lig., 348 

Broken foot, 541 

Broken penis, 368 

Bronchi, 321 

Bronchial vessels, 325 

Bronchioles, 321 

Bronchus, 321 

Buccal n., 463v 
Buccal vestibule, 234b 
Buccinator m.204j 
Bucked shin, 85 
Bulb. 537 

Bulbourethral gland, 364 
Bulbospongiosus m., 374 
Bulla, tympanic, 40 
Bursa, 106 

intertubercular, IlOe 
infraspinatus, IlOf 
olecranon, lllf 
omental, 286 

ovarian, 348 , 

synovial, 106 
Burstis, 106 
Buttress foot, 88,54 
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Calcaneus, 100 
Calyx, 331, 332f 
Canal, 24 
cervical, 342 
femoral, 225 
for transverse sinus, 46h 
for trigeminal n., 46g 
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CANAL 

hyoglossal, 4!a, 42b, 46 
infraorbital, 56d 
inguinal, 225 
lacrimal, 36, 558 
metacarpal, 85h,i 
metatarsal, 102c,d 
optic, 40, 46(2), 48 
pterygoid, 41e 
semicircular, 557 
streak, 533 
teat. 533 
transverse, 42b 
vertebral, 60 
Canines, 240 
Cap, 247 
Capillary, 383 
Capped elbow, 81 
Capped hock, 100 
Capitulum, 78e 
Cardia, 268 
Cardiac loop, 390 
Cardiogenic tissue, 388 
Cardiogenic tubes, 388 
Carotid sheath, 212f 
Carnassial teeth, 240 
Carnassial tooth abccss, 241 
Carpal joint, 72,75 
Carpal pad, 544 
Carpus, 26, 82 
Cartilage 
alar, 303h 

accessory nasal, 303f,g 
anular, SSli 
arytenoid, 308 
auricular, 551 
costal, 71 
cricoid, 308 
epglottic, 308 
inierarytenoid, 309k 
of larynx, 308 
of third cye,lid, 549 
nasal, 303 
scapular, 77 
scutiform, 206a,208c 
sesamoid, 3091 
thyroid, 308 
tracheal, 321 
tympaniohyoid, 58a 
ungual, 88 
xiphoid, 71 

Cartilaginous joint,104 
Caruncles, 343, 353 
Castration, 358-360 
closed, 358 
opened, 358 
Cataract, 548 


CAUDA EQUINA 

Cauda equina, 470 
Caudal (caud.), 16 
narcs, 40 

Cavernous body, 370 
Cavity 

abdominal, 224 
amniotic, 352 
cotyloid, 24 
cranial, 42 
glenoid, 25, 76 
nasal, 42,304 
oral, 234 
pelvic, 225 
pericardial, 318,383 
peritoneal, 282 
pleural, 318 
pulp, 239 
thoracic, 224,318 
tympanic, 552 
Cccocolic orifice, 276, 278 
Cecum, 276 
horse, 278 
ox, 280 
pig. 281 

Cementum, 238 
Central nervous system (CSN), 
445 

Centrifugal turns, 280a, 281a 
Centripetal turns, 280b, 281b 
Cerebellar cortex, 457 
Cerebellar peduncles, 457 
Cerebellum, 456 
Cerebral aqueduct, 456, 473 
Cerebral cortex, 452 
Cerebral hemispheres, 452 
Cerebrospinal fluid, 473 
Cerebrum, 452 
Cerumen, 551 
Cervix, 342 
Cesarean section, 345 
Cisterna magna, 475 
Cheeks, 235 
Check teeth, 240 
Chestnut. 544 
Choanae, 40, 48, 263 
Choncha, 42 
dors, nasal, 42 
ventr. nasal, 42 
Cholinergic fibers, 522 
Chordae tcndincac, 401 
Chorioallantois, 352 
Chorion, 352 
Choroid, 546 
Choroid plexus, 473 
Ciliary body, 462, 546 
Ciliary process, 546 


CIRCULATION 

Circulation 
adult, 384 
fetal, 386 
pulmonic, 384 
systemic, 384 
Circulatory system, 382 
Circumduction, 108 
Cisterna chyli, 440 
Clavicular intersection, 146. 

147b 

Claw, 544 
Clavicle, 76 
Clinical 

anal sacs, 276 
arthrocentesis, 124 
auditory tubes, 552 
auscultation - heart, 404 
"balling-up", 369 
"bean", 372 
bishoping, 245 
blind spavin, 123,124 
blood spavin, 125 
blister, 530 
bog spavin, 123 
bone spavin, 123 
bots, 269 brittle feet, 541 
broken foot, 541 
broken penis, 368 
bucked shins, 85 
bursitis, 106 
buttress foot, 88,541 
capped elbow, 81 
capped hock, 100 
carnassial tooth abccss, 241 
castration, 358-360 
cataract, 548 
cerumen, 551 
cesarian section, 345 
clostrum, 535 
club foot, 541 
common fibular n. damage, 
500 

contracted heels, 541 
contracted tendons, 164 
coon foot, 541 
corn, 541 
"cow-hocked", 125 
cryptorchidism, 360, 361 
cuncan tenotomy, 125 
curb, 124 
dislocation, 106 
displaced abomasum, 271 
“dpwner cow", 500 
drawer sign, I2I 
drooped foot, 541 
epistaxis, 553 


CLINCAL 

ext. hydrocephalus, 475 
false joint, 106 
femoral canal, 225 
femoral n. deficiency, 500 
fibrotic myopathies, 182 
fibular n. damage, 500 
flank surgery, 464, 465 
flat foot, 541 
"floating", 241 
foot rot, 542 
founder, 541 
"fractured splint", 85 
glaucoma, 548 
gravel, 541 
guttural pouch, 553 
drainage, 553 
infections, 553 
hardware disease, 271 
heart auscultation, 369, 370 
heart murmur, 369, 370 
heart worms, 370 
heel crack, 541, 542 
hepatitis, 295 
"hgh flanker", 360 
"hgh spavin", 124 
hoof bound, 541 
hydrocephalus, 575 
hydrops pericardii, 318 
impaction, 278 
inguinal hernias, 358 
int. hydrocephalus. 475 
intcrdigital dermatitis, 542 
interdigital fibroma, 542 
intervenous technique, 497 
intubation, 313 
intussusception, 275 
inverted "L" block, 499 
"jack spavin", 124 
"L" block, 499 
laminitis, 541 
luxation, 106 
Magda block, 499 
mastitis, 535 
medial n. damage, 480 
"milking out", 535 
mucocele, 261 
murmurs, 369,370 
navicular disease, 88 
"needle teeth", 241 
nephritis, 328 
neuritis, 446 
"nerve". 495 
nerve block, 495,497 
occult spavin, 124 
omentum, 291 
palpation of ovaries. 341 


CLINICAL 

paralysis of penis, 369 
paravertebral block, 499 
patellar luxation, 121 
PDA, 404 
pedal osteitis, 88 
pericardial tamponade, 318 
peritonitis, 282 
PMI, 404 

pregnancy diagnosis, 345 
pregnancy grooves, 545 
quarter crack, 541 
quiltor, 88, 541 
radial paralysis, 480 
rectal prolapse, 276 
ring block, 497 
"ridglings",360 
"rigs", 360 
ringbone, 8 
"roarer", 313 
rotation of coffin b., 88 
rumen palpation, 271 
rupture of intervertebral 
disc, 131 
seedy toe, 541 
"siklc-hockcd",125 
"sidebone", 88 
spavin, 124 
spavin test, 125 
splenectomies, 

"splints", 85 

standing flank surgery, 499 
stomach tube. 271, 305 

"stringhalt", 182 

Stroneulus vulearis. 426 
supf. lymph nodes, 441 
"swcency", 480 
tarsal conformation, 125 
"teaser" bull. 369 
temperature regulation, 455 
tibial n. damage, 500 
thrush, 541 
toe crack, 541 
torsion of intestine, 275 
tracheostomy, 321 
trephination, 57 
trocharization, 271 
•tubing", 263 

upward fixation of patella, 
121 

urethral calculi, 368 
uterine prolapse, 345 
vaginal smears, 347 
volvulus, 275 
white lin'e, 540 
whorlbonc disease, 176 
"windsuckers", 347 


CLITORIS 

Clitoris, 346 
Clostrum, 535 
Clubfoot, 541 
Cochlea, 555 
Cochlear duct, 555 
Cochlear window, 48c, 552 
Coffin b., 87, 88 
Collecting duct, 336 
Colliculum scminalis, 378a 
Colliculus, 456n,o 
Colon, 276 
ascending, 276 
descending, 276 
horse, 278 
ox, 280 
pig, 281 
transverse, 276 
Commissure 

habenular, 456c 
ventral, 343c, 344c 
Common digital extensor m., 
1S8 

Common fibular n. damage 
500 

Common integument, 530 
Compound joint., 104 
Concha 

dors, nasal, 304a 
ethmoid, 304 
nasal, 304 
ventr. nasal, 304 
Condyle, 24 
occipital, 36 
of femur, 96 
of humerus, 78 
of metacarpal bb., 84 
of metatarsal bb., 102f 
of tibia, 98 
Cones, 547 
Conjunctiva, 549 
bulbar, 549 
palpebral, 549 
Contact surface, 240c 
Contracted heels, 541 
Contracted tendons, 164 
Conus, 394 

Conus mcdullaris, 470 
Convolutions, 452 
Coon foot. 541 
Corium, 530, 538 
Corn, 541 
Cornea, 546 
Corniculate process, 38 
Cornu, 309c,e 
Cornual process, 38 
Cornual rings, 545 



CORONARY BORDER 

Coronary border, 89c 
^ Coronary sinus, 394 
' ■y Coronet, 537 

Corpus cavernosum,: 370 
Corpus hemorrhagicum, 354 
Corpus lutcum, 354 
Corpus spongiosum, 370 
Corpuscle, renal, 336 
Cortex 

of kidney, 330 
of uterus, 340 
Costal fovea, 64 
Costochondral junction, 70e, 
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Cotyledon, 353 
Cotyledonary placenta, 353 
Cotyloid cavity, 24 
I "Cow-hocked”, 125 
Coxal jt., 118 
Coxofemora) jt., 118 
Cranial (cran,), 16 
Cranial cavity, 42 
Cran. drawer sign, 121 
Cran. dura mater, 474 
Cran. mesenteric a. 422, 426 
Cranial nn., 460, 560 
Cranial outflow, 526 
Cran. tibial m., 188 
Cranium, 32 
Crena, 89k 
Crest, 24 

cpicondylar, 78c 
facial, 38d 

. intertrochanteric, 96i 

median, cricoid cart., 309h 
median sacral, 68 
nuchal, 38 
of ilium, 95a 
petrosal, 46f 
renal, 330 
sacral, 68, 69b 
sagittal, 38b 
ungual, 544a 
urethral, 379f 
Cribriform plate, 42, 46(1) 
Cribriform foramina, 50 
Cricoid cartilage, 308 
Crista, 557 
Crown, 238 
Crura of penis, 370 
Crus, 26, 98 
Cryptorchid, 360 
Cryptorchidism, 360-361 
Cubital jt.. Ill 
!} Cunean tenotomy, 125 
^ Cuneate nucleus, 456g 


CUNEIFORM PROCESS 

Cuneiform process, 309J, 310] 

Cup, 246 

Cup gone, 250 

Curb, 124 

Cusps, 239 

Cysterna chyli, 440 

DDDDDDDDD 

Dartos, 376 

Deciduate placenta, 353 
Deciduous dentition, 240 
Deferent duct, 357 
Deep, 17 

Deep digital flexor m., 21,190 
Deep fasciae, 221 
Deep inguinal ring, 202 
Deep leaf (of omentum), 290 
Deltoid m., 150 
Dendrites, 446 
Dens, 63 
Dental aging 
dog, 245 
horse, 246-253 
ox, 254-257 

Dental formula, 242, 243 
Dental pad, 235, 254 
Dental star, 246, 250 
Denticulate Hg.. 476 
Dentin, 238 
Dentition 
cat, 245 
dog, 240, 242 
horse, 241, 243 
ox, 241, 243 
pig. 52, 244 
Dermatome, 477 
Dermis, 530, 538 
coronary, 539 
laminar, 539 
of the frog, 539 
of the sole, 539 
perioplc, 538 
Descending aorta, 409 
Descent of testicles, 358 
Development of heart, .388 
Dew claw, 84, 86, 87i, 544 c 
Diaphragm, 224 
Diaphragmatic flexure, 278 
Diaphysis, 22 
Diarthrosis, 104, 106 
Diastole, 404 
Dicncephalon, 454 
Diffuse placenta, 353 
Digital cushion, 537m, 540 
Digital pad, 544 


DISC 

Disc, intervertebral, 60 
Dislocation, 106 
Displaced abomasum, 271 
Distal (dist.), 17 
Diverticulum 
cornual, 57 
nasal, 305 
pharyngeal, 264 
preputial, 367 
suburethral, 347 
Dorsal (dors.), 17 
Dorsal root, 523 
Dorsal root ganglion, 523 . 

Dorsum sellne, 46e 
Downer cow, 500 
Drawer sign, 121 
Duct 

accessory pancreatic d., 299 
arterial d., 386 
bile, 296 

collecting d., 336 
cystie d., 296 
deferent d., 357 
epididymal d., 356 
hepatic d., 296 
interlobular d., 296 
milk d., 533 
nasolacrimal d., 558 
pancreatic d., 299 
papillary d., 336 
parotid d., 256 
salivary d., 256 
semicircular d., 557 
sublingual d., 256 
thoracic d., 408h, 440 
venous d., 386 
Ductus arteriosus, 386 
Ductus deferens, 357 
Ductus venosus, 386 
Duodenojejunal flexure, 274d 
Duodenum, 274 
Dura mater, 474 

EEEEEEEEE 

Ear, 551 
Ear drum, 552 
Ectopic cordis, 392 
Efferent ductules, 356 
Elbow jt., 72, 75, 111 
Ellipsoid jt., 108 
Eminence 

ileopubic, 95f 
intercondylar, 99a 
Enamel, 238 
Enamel spot, 246, 250 



endgcardal cushions 

Endocardial cushions, 341 
Endocardium, 383 
Eniolymph, 554 
Endoneiirium, 472 
Endosteum, 22 

Endotheliochorial placenta 
333 

Endothelium. 352, 353 
Epicardium, 383 
Epicondylar crest, 78c 
Epicondylc, 24 79, 96d,e 
Epidermis, 530, 539 
coronary, 539 
frog, 540 
laminar, 540 
perioplic. 539 
sole, 540 

Epididymal duct. 356 
Epididymis. 356 
body, 357b 
head, 357a 
tail, 357c 

Epidural space, 474 
Epiglottic cartilage, 308 
Epiglottis, 300 
Epineurium, 472 
Epiphysis, 22 

Epiploic foramen, 288, 290 
Epistaxis, 553 

Epitheliochorial placenta, 353 
Epithelium, chorionic, 353 
Ergot, 544 
Eruption time, 250 
horse, 250 
ox, 254 

sheep & goat, 254 
Esophageal hiatus, 225 
Esophagus, 263 
Eustachian auditory tube, 552 
Extraembryonic membrane 
352 

Ext. car. 551 

Ext. abdominal oblique m., 200 
Ext. acoustic meatus, 36 
Ext. occipital 

protruberance, 36k 
Ext. iliac a., 428 
Ext. intercostal m., 216 
Ext. pudendal a., 428 
Extension, 108, 140 
Extensor carpi radialis m., 158 
Extensor carpi ulnaris m., 158 
Extensor fossa, 96e 
Extensor process, 87e, 89f 
Eye, 546 
Eyelid, 549 


fffffffff 

Fabclla, 97 
Facet, 24 
Facial crest, 38d 
Fallopian tube, 340 
False jr., 106 
Falx cerebri, 475 
Fascia, 221 
deep, 221 
spermatic, 362 
subscrous, 221 
supf., 221 
visceral, 221 
Fascicle, 472 

Fasciculus cuneatus, 456h 
Femoral a., 432 
Femoral canal, 225 
Femoral n. deficiency, 500 
Femur, 96, 97 
Fetlock jt., 114 
Fibrocartilagcnous jt., 104 
Fibroclastic penis, 366 
Fibrous capsule, kdney, 328 
Fibrous capsule, synovial it., 
106 

Fibrous pericardium, 383 
Fibrotic myopathies, 182 
Fibula, 98 

Fibular tarsal b., 100 
Filiform papillae. 236j 
Filum terminale, 470, 476 
Fimbrae, 340 
Fissure, 24, 452 
median, 470 
lateral, 453h 
longitudinal, 452 
orbital. 4Ii, 46(3), 48 (8), 50 
palatine. 46a 
transverse, 452 
tympano-occipital fissure, 50 
Flank surgery, 499 
Flat foot, 541 
Flexion, 108, 140 
Fle.xure 

diaphragmatic, 278 
duodenojejunal. 274d 
pelvic. 278 
sigmoid, 280 
sternal. 278 
"Floating", 241 
Fold 

alar, 304f 
basal, 304g 
straight, 304e 
Follicle, 354 
Foot, 536 
Foot axis, 540 


FOOT 

Foot rot, 542 
Foramen, 24 
alar, 48a, 62a 
cava!, 225 

epiploic for., 288, 290 
foramen I, 391 
foramen II, 391 
foramen magnum, 40, 46, 48 
greater sciatic (ischatic) 
for., 118 

infraorbital for., 36. 50 
interventricular for., 391 
intervertebral for., 60 
jugular for., 42d, 46(8), 48 
50 

laccrum, 4Id, 46(6), 48, 50 
lat. vertebral for., 62d, 65b 
lesser sciatic (ischiatic) for.. 
118 

major palatine for., 41g, 48b 
mandibular for., 42i, 50 
maxillary for.. 50 
mental for., 44, 50 
nutrient for., of scapula, 

77h 

obturator for., 95 
omental for., 286, 290 
optic for., 462 
ovale, 48, 50, 386 
round for., 46(4), 50 
sacral for., 68 
solar for., 89h, 5371 
stylomastoid for., 41, 48, 50 
supracondylar for., 79 
supratrochlear for., 79 
supraorbital for., 38c 
transverse for., 62 
ventr. sacral for., 68 
vertebral for., 60 
Fornix, vaginal, 344p, 347 
Fossa, 24 

acetabular, 95 
cHtoridis, 343d, 344d 
condyloid. 41n 
extensor, 96e 
for lacrimal sac, 50 
hypophyseal, 42 
infraspinous, 76 
intercondyloid, 96m 
mandibular, 40 
masseteric, 44i 
pararectal, 282 
ovulation, 341 
of glans penis, 372 
olecranon, 79 

radial, 79 • 



FOSSA 

subscapvlav, 76 
iu^:-.coi'.dyloia, 90,0 
supraspinous, 76 
temporal, 38 
tonsilar, 236 
trochanteric, 96j 
Founder, 541 
Fovea, 25 
costal, 64 

of femoral head, 96h 
Fractured splint, 85 
Freely movable jt., 104 
Frontal bone, 32 
Frontal plane, 18 
Frontal sinus, 42, 56 
Frontomaxillary opening, 56 
Frog. 537 

Functional blood, 296 
Functional classification of 
jts., 104 

Funicular part of nuchal lig., 
i29a 

GGGGGGGGG 

Gallbladder, 297 
Galvayne’s groove, 248a 
Ganglia (•on), 450, 461,1-v 
cardiac, S25d 
caud. mesenteric, 525g 
celiac, 525f 
cervicothoracic, 524 
ciliary, 527A 
collateral, 524 
cran. cervical, 524 
cran. mesenteric, S2Sc 
dorsal root, 523 
mandibular, S27C 
pterygopalatine, S27B 
stellate, 524 
sublingual, 527D 
trunk, 524 

Gastric groove, 268, 273 
Geniculate body, 4S6c,f 
Genital fold, 364a 
Gtnglymus, 108 
Girdle 

pelvic, 26 
thoracic, 26 
Gland 

accessory sex, 364 
adrenal gl., 328 
anal (sacs), 276, 532 
buccal gl., 261f 
bulbourethral gl., 364 
cardiac gl. region, 268e 


GLAMI^ 

enp--’* kI, 532 
i. , 532 

ceruminous gl., 532 
chin gl., 532 
circumanal gl., 532 
circumoral gl., 532 
Cowper’s gl., 364 
fundic gl. region, 268f 
horn gl., 532 
lacrimal gl., 558 
mammary g)., 533 
mandibular gl., 258, 259 
mental gl., 532 
monostomatic part, 259 
of infraorbital sinus, 532 
of inguinal sinus, 532 
of intcrdigital sinus, 532 
of nasal skin, 532 
parotid gl., 258 
perioral gl., 258 
polystomatic part, 259, 258c 
preputial gl., 532 
prostate gl., 364 
pyloric gl. region, 268g 
salivary gl., 258 
sebaceous gl., 530 
subcaudal gl., 259 
sublingual gl., 259 
sweat gl.. 530 
vesicular gl., 364 
zygomatic gl., 259 
Gians, 366 
Glaucoma, 548 
Glenohumeral jt., 110 
Glenoid cavity, 25, 76 
Glottic cleft, 312, 316 
Glottis, 3l7b 
Gomphosis, 104 
Granula iridica, 549, 5S0b 
Gravel, 541 
Gray matter, 450, 470 
Greater curvature of stomach, 
268 

Greater omentum,286, 288, 290 
Groove, 25, 452 
abomasal, 273c 
bicipital (interventricular), 

394 

brachial, 78 

coronary, 394, 537j, 543c 
extensor, 80, 81, 98 
Galvayne’s, 248a 
gastric, 268, 273 
intermammary, 534c 
intertubercuiar (bicipital), 

78 


GP.OOVE 

iTtcrvcr.iricular. 7?- 
longitudinal gic 

of metacarpal bone, 85 
of metatarsal bone, 102 
"milk", 273 

muscular (extensor sulcus), 
99d 

omasal, 2721 
of lat. malleolus, 99i 
on radius, 81 

paraconal interventricular, 
394 

parapcdal, 543f 
perioplic, 543a 
reticular, 272j 
solar, 89y 

subsinuosal gr., 394 
Glenoid cavity, 76 
Glomerular capsule, 336 
Glomerulus, 337 
Gluteal surface, 95h 
Guard hair, 532 
Gums, 235 
Guttural pouch, 553 
Gyri, 452 

HHHHHHHHH 

Hair, 530 
Hair cells, 557 
Hard palate, 40 
Hardware disease, 271 
Head. 25 

of humerus, 78 
of metacarpal b., 84 
of radius, 80 
of rib, 70 
Heart, 384-403 
auscultation, 404 
murmurs, 404 
worms, 404 
sounds, 404 
Heel, 536 
Heel crack, 541 
Helix, 551a 
Hepatic cells, 296 
Hepatic vv., 296 
Hepatitis, 295 
-High flanker-. 360 
High-crowned teeth, 238 
Hilus, renal, 331 
Hinge jt., 108 
Hip jt., 118 

Histology of liver, 296 
Hock, 100 
Hoof, 536 


HOOF 


horse, 536-541 
ox,542 

Hoof-bound, 541 
Hoof-cracks, 541-542 
Horn, 545 

Horny claw, 86. 87h 
Humeral condyle, 78 
Humerus, 78 
Hydrocephalus, 475 
Hymen, 344g 
Hyoid apparatus, 26 
Hypodermis, 530 
Hypophyseal fossa, 42 
Hypophysis. 455 
Hypothalamus, 454 
Hypsodont teeth, 238 
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Ileocecal fold, 276, 285 
Ileocolic orifice, 276 
Ileum, 274 
Ilium, 94 

Iliopubic eminence, 95f 
Immovable jt., 104 
Impaction, 278 
In wear, 246, 250 
Incisors, 240 
Incus, 48, 552 
Infraglenoid tubercle, 77f 
Infraorbital foramen, 36, 50 
Infundibulum, 246, 340, 455 
Inguinal canal, 202 
Inguinal hernia, 358 
Inguinal lig., 302 
Inguinal ring, 202 
Insufficiency of heart 
valves, 404 
Integument, 530 
Interatrial septum, 398 
Intercondylar area, 99b 
Intercondylar eminence, 993 
Intercostal space, 70 
Interdental space, 234 

Interdigital dermatitis, 542 
Interdigital fibroma, 542 
Intermammary groove, 534e 
Intermediate tubercle, 79 
Internal hydrocephalus, 475 
Internal iliac a., 428 
Interparietal b.. 32 
Interstitial fluid, 383 
Interthalamic adhesion. 454 
455c 

Intertrochanteric crest, 

96i 


INTERTROCHLEAR 

Intertrochiear incisure, 85k 
102f 

Intcrtubercular groove, 78 
intervenous techniques, 497 
Interventricular foramina, 473 
Interventricular septal defect, 
392 

Interventricular septum, 391, 
401 

Intervertebral disc, 60 
Intracapsular ligg., 106 
Intubation, 313 
Intussusception, 275 
Inverted "L" block, 499 
Iris, 547 

Ischiatic 
arch, 95m 
table, 951 
spine, 95j 
Ischium, 95 
Isthmus faucium, 263 
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Jack spavin, 124 
Jejunum, 274 
Joint 

amphiarthrosis, 104 
arthroidal jt., 108 
atlanto-axial jt., 128 
atlanio-occipital jt., 128 
ball-and-socket jt., 108 
capsule, 106 
carpal jt.. 72-75, 112 
carpometacarpal jt., 112 
cartilaginous jt., 104 
cavity, 106 
coffin jt., 114 
compound jt., 104 
condyloid jt., 108 
costochondral jt, 131 
costovertebral jt, 131 
coxal jt,118 
coxofcmoral jt, 118 
cubital (elbow) jt. 111 
diarthrosis, 104, 106 
dist interphalangcal jt, 114 
elbow jt., 72-75, 111 

ellipsoid jt, 108 

false jt, 106 
femoropatellar jt, 120 
femorotibial jt, 120 
fetlock jt, 114 
fibrocartilagenous jt., 104 
fibrous jt. 104 
freely movable jt., 104 


JOINT 

functional classification 
104 

genual jt, 120 
ginglymus jt, 108 
glenohumeral jt, 110 

gomphosis, 104 
hinge jt, 108 
hip jt, 118 

humcroradioulnar jt, 72-75 
immovable jt., 104 
intcrcarpal jt, 1 12 
interphalangcal jt, 114 
intcrtarsal jt, 123 
distal, 123 
proximal. 123 
"knee". 112 

metacarpophalangeal 

jt.. 114 

metatarsophalangeal jt, 125 
of auditory ossicles, 127 
of hyoid apparatus, 127 
of pelvic limb, 118-126 
of thoracic limb, 72-75, 
110-118 

of vertebral column, 

128-131 

pastern jt.. 114 
pelvic symphysis, 118 
phalangeal jt, 114 

pivot. 108 
plane, 108 

prox. interphalangcal jt, 
72-75, 114 
radiocarpal jt., 1 12 
sacroiliac jt, 118 
saddle jt, 108 
scapulohumeral jt, 110 
shoulder jt, 72-75, 110 
simple jt, 104 
slightly movable jt, 104 
spheroidal jt., 108 
sternocostal jt, 131 
stifle jt, 120 
suture, 104, 127 
symphysis, 104 
symphysis of mandible, 127 
synarthrosis jt., 104 
synchondrosis, 104 
syndesmosis, 104 
synovial jt, 106 
tarsal jt, 123 
tarsometatarsal jt., 123 
temporomandibular jt, 127 
tibiofibular jt, 123 
tibiotarsal jt, 123 
Jugular foramen, 42b. 48 


KKKKKKKKK 

Kidney, 328 
Jobated, 331 
smooth, 331 
"Knee", 112 

LLLLLLLLL 

"L" block, 499 
Labia, 346 

Lacertus fibrosus, 493t 
Lacrimal apparatus, 558 
Lacrimal b., 32 

Lacrimal canal (canaliculi), 36, 
558 

Lacrimal caruncle, 549 
Lacrimal gland, 558 
Lacrimal puncta, 549, 558 
Lacrimal sac, 558 
Lamellar part of nuchal lig., 
129b 

Laminae, 

of udder, 534 
of vertebra, 60d 
primary, 534, 538d 
secondary, 534, 538c 
Laminitis, 541 
Lanolin, 540 
Large colon (great), 276 
Large intestine, 276-281 
Laryngeal hemiplegia, 313 
Laryngeal opening, 263 
Larynx, 300 
Laryngopharynx, 262 
Lateral (lat.), 17 
Lat. masses, 457 
Lens, 547 

Leptomeninges, 474 
Level, teeth, 246 
Lesser curvature of stomach, 
268 

Lesser omentum, 286, 290 
Ligament, 106, 282 
accessory lig. of deep 
digital flexor mm., 196 
accessory lig. of femur, 119 
accessory lig. of supf. 

digital flexor mm., 196 
acetabular lig. 119n 
arterial Ug., 386 
broad lig. of uterus, 338, 
348 


caud. cruciate lig., 120 
check lig. 

of pelvic limb, 198 
of thoracic limb. 196 
collateral lig. (see involved 
joints) 

collateral sesamoid lig., 115c 
coronary lig. of liver, 294 
costotransverse lig., 131a 
cran. cruciate lig., 120 
cran. pubic lig., 119 
denticulate ligg-, 476 
digital anular ligg., 115b,c 
dist. digital annular lig., 
115c 

dors, clastic Ig., 114g 
dors, longitudinal lig., 130 
dist. scsamoidcan ligg., 
115g-i 

duudcnocolic lig., 284 
extracapsular lig., 106 
extensor br., 115k 
falciform lig., 282, 286H, 
294 

funicular part of nuchal 
lig., 129 

impar lig., 115o 
inguinal lig., 202, 361,o 
intercarpal lig., 112i 
intercapitate lig., 131c 
intercornual lig. 344, 350(8) 
interdigital crucate ligg., 
I15r,s 

intersesamoidcan lig., 114 
interspinous lig., 129 
intertarsal ligg. I25a 
intertransverse lig., 131k 
intracapsular ligg., 114 
lat. patellar lig., 120j' 
ligamcntum artcriosum, 394 
longitudinal lig. 129 
long plantar lig., 124 
medial patellar lig., 120h 
median lig., 338, 282 
meniscal ligg., 120 
meniscofemoral lig., 120 
middle patellar lig., 1201 
navicular lig., 1 ISo 
nuchal lig., 128, 129 
oblique sesmoidean lig., 

nsh 

of femoral head, 118 
of liver, 282 


c: %. u,.ry bladder, 2o2 
ovarian lig., 348 
palm, anular lig., 115a 
patellar lig., 182 
patellar ligg., 120, 182 
proper lig. of ovary, 348 
proper lig. of testicle, 357 
prox. digital anular lig., 

114 

pubic lig., 119d 
pullmonary lig., 318 
radiate lig., 130b 
rt. triangular lig., 294 
round lig. of femur, 118 
round lig. of liver, 294 
round lig. of uterus, 348 
sacroiliac lig., 119a,o 
sacrotuberous lig., 118 
scrotal lig., 357 
sesamoidean ligg., 114, 196 
splenophrenic lig., 295j 
straight sesmoidean lig., 

nsg 

supraspinous lig., 128 
suspensory lig., 164, 190, 
196 

of eye, 547 
of ovary, 349 
navicular lig., 1 i5p 
transverse lig., 120e 
transverse acetabular lig,, 
119n 

triangular ligg., 294 
ventr. longitudinal lig., 130 
Ligamentum arteriosum, 386 
Limb 

pelvic, 26, 90-102 
thoracic, 26, 72-89 
Limbic system, 459 
Line, 25 

Lingual process, 58 
Lingua! surface, 240a 
Lips, 234, 235 
Liver, 292-297 
Liver attachments, 294 
Liver sinusoids, 296 
Lobe 

kidney, 330 
liver, 293 
lung, 323 
of brain, 452 ' 
frontal, 452 
occipital, 452 
parietal, 452 


LOBE 


temporal, 452 
pancreas, 29S 
Long pastern, 87, 88 
Longitudinal fissure, 452 
Longitudinal section, 19 
Loop of Henie, 336 
Low-crowncd teeth, 238 
Lumbar cistern, 476e 
Lumbosacral plexus, 477, 498 
Lung, 322 
Luxation, 106 
Lymph node, 259, 440 
Lymphatic system, 440 
Lymphatic vessels, 440 
Lymphocentcr, 440 
Lymph vascular system, 440 
Lyssa, 237 
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Maculae, 557 
Magda block, 499 
Malar bone, 32 
Malleolus, 98 
Malleus, 48f, 552 
Mamma, 533 

Mammary gland, 533-535 
Mammary suspensory 
apparatus, 534 
Mammillary body, 455b 
Manus, 26, 82 
Mandibular In., 249 
Mandibular salivary gl., 258 
Mandibular symphysis, 440 
Masticatory surface, 240 
Mastitis, 535 
Maxillary b., 32 
Maxillary recess, 42f 
Maxillary sinus, 56, 57 
Meatus, 25 

acoustic, 36, 50 
common nasal, 304d 
dors, nasal. 304b 
ext. auditory. 551 
internal, 42e 
middle nasal, 304c 
nasal, 36, 304 
nasopharyngeal, 305 
ventr. nasal, 305 
Medial (mcd.), 17 
Median a., 416 
Median plane, 18 
Medial sacral crest, 68 
Mediastinum, 318 
Mediastinum testis. 356 
Medulla 


MEDULLA 

of brain, 458 
of kidney, 330 
of uterus, 340 
Medulla oblongata, 458 
Medullary cavity, 22 
Medullary rays, 332c 
Membranous labyrinth, 554, 
555,557 
Meninges, 474 
cranial, 474 
spinal, 476 . 

Menisci {genual joint), 106 
Mental foramen, 44, 50 
Mesentery, 284 
Mesencephalon, 456 
Mesial surface, 240 
Mesocolon, 285 
Mesoduodenum, 284 
Mcsoilcum, 285 
Mesojejunum, 285 
Mcsorchium, 362„ 357e, 361f 
Mesometrium, 348 
Mcsorectum, 285 
Mesosalpinx, 348, 349 
Mesovarium, 348 
Mcsothclium, 282 
Metacarpal b., 84, 85 
Metacarpal pad, 544 
Metacarpus. 26, 84 
Metaphysis, 22 
Metatarsal b., 102 
Metatarsus, 26, 102 
Midbrain, 456 
Middle ear, 552 
"Milk vein”, 534 
Mouth, 234 

Murmur, 404 
Muscle 

abductor pollicus longus 
160 

arytenoidcus iransversus m 
313h 

adductor m., 182 
ascending pectoral m., 148 
auricular m., 206 
biceps brachii m., 152 
biceps femoris m., 176 
brachialis m., ISO 
brachioccphalicus m., 146 
buccinator m., 204j 
bulbospongiosus m., 374 
caninus m., 205a 
capitis mm., 215 
caud. crura! abductor 
m., 178 

ccratohyoidcus m.. 315x 


MUSCLE 

cervicoauricularis m 
206(16) 
ciliary m., 547 
cicidobrachialis m., 146 
cleidocephalicus m., 146 
coccygeus m.. 220, 222 
common digital extensor m. 
158 

constrictor vulvac m., 343f. 
344e 

constrictor vertibuli m.. 
343c, 

344f 

coracobrachialis m.. 152, 

153 

cran. tibial m., 188 
cremaster m., 359d 
cricoarytenoidcus dorsalis 
m., 312 

cricoarytenoidcus lateralis 
m., 313c, 3l5t 
cricocsophagcus m.^ 315p 
cricopharyngeus m., 205j, 
315,0 

cricothyroideus m., 313 
cutaneous mm.. 221 
deep digital flexor m., 164. 
190 

deep gluteal m.. 176 
deep pectoral m., 148 
deltoid m., 150 
descending pectoral m., 148 
digastricus m., 205g 
dors, cricoarytenoidcus m 

312 

epaxial mm., 218 

extensor carpi radialis m.. 
158 

extensor carpi ulnaris m 
158 

ext. abdominal oblioue m 
200 

ext. anal sphincter, 220 
ext. intercostal m., 216 
ext. obturator m., 174 
extrinsic mm., 146 
facial mm., 204 
fibularis longus (long 
fibular) m., 188 
fibularis tertius m., 188 
flexor carpi radialis m., 162 
flexor carpi ulnaris m., 162 
fronialis m., 205f 
gastrocnemius m., 190 
genioglossal m. 205ml, 236h 
geniohyoid m., 205nl 


mm., 176 

glutcobiceps m., 176 
gracilis m., 180 
hyoepiglottic m., 313 
hyoglossal m., 205m3, 236g 
hyopharyngeus m., 20SjS 
iliacus, 172 
iliocostaiis m., 218 
iliopsoas m., 172 
infraspinatus m., 150 
int. abdominal oblique m., 
200 

int. intercostal m., 216 
int. obturator ra., 174 
interosseous m., 164,190, 

196 

interscutularis m., 206(12) 
intertransversarii mm., 

2ng, 218 

ischiocavernostts m., 374 
lat. digital extensor m., 158 
lat. digital flexor m., 158, 
188 

lat. ulnar m., 158 
latissimus dorsi m., 146 
levator ani m., 220 
levator anguli ocuti 
medialis, 204e 
levator costarum m., 218k 
levator labii superioris, 

205b 

levator nasolabialis, 205c 
levator veli palatini, 205k 
long digit I abductor m., 

160 

long digital extensor, 188 
long fibular, 188 
long peroneal, 188 
longissimus m., 218 
longissimus atlantis, 21 Ij 
longissimus capitis, 21 li 
longus capitis, 206(25), 21 Id 
malaris m., 206(8) 
masseter m., 204 
middle gluteal m., 176 
multifidus m., 2121, 218 
mylohyoideus m., 20Sn4 
oblique capitis m., 213(5) 
oblique carpal extensor 160 
of crus, 188 
of ear, 204 
of eye, 550 
of head, 204-209 
of hyoid apparatus, 20Sn]-S 
of neck, 210 
~ of pelvic limb, 167-195 


of pharynx, 262 
of thorax, 216 
of tongue, 205ml-3 
of trunk, 216 
omotransvcrsarius m., 146 
orbicularis oris, 20Se 
orbicularis oculi, 204d 
palatopharyngeus m., 205j2 
papillary mm., 401 
pectinate mm., 398 
pectineus m., 180 
pectoral mm., 148 
peroneus longus (long 
fibular), 188 
peroneus tertius m., 188 
popliteus m., 190 
pronator teres m., 162 
psoas major, 172, 173 
psoas minor, 172, 173 
pterygoid mm., 20Sh,i 
pterygopharyngeus m., 

205jl 

quadratus femoris m., 182 
radial carpal extensor, 158 
radial carpal flexor, 162 
rectus abdominis m., 201 
rectus capitis mm., 
215(13-16) 

rectus femoris m., 182 
rectus thoracis, 216f 
retractor penis m., 374 
rhomboideus m., 148 
sartorius m., 180 
scalenius m., 21 le 
scutuloauricularis m., 
206(15-16) 

semimembranosus m., 182 
semispinalis capitis m., 

2nh. 218a 

semitendinosus m., 178 
serratus dorsalis mm., 
216b,d 

serratus ventralis m., 148, 
196 

soleus m., 190, 192g, 19Sg 
sphincter m., 533 
splenius m., 206(17), 21 tc 
sternocephalicus m., 210 
sternohyoideus m., 204 
sternomandibularis m.. 210 
sternomastoideus m., 210 
sternooccipitalis m., 210 
stylogiossal m., 20Sm2, 236f 
stylohyoid, 20Sn3 
stylopharyngeus mm., 
205j3-4 


subciavius m., 154 
sublumbar mm., 167, 172, 

173 

subscapularis m., 152 
supf. pectoral m., 148 
supf. digital flexor m., 164, 
190 

supf. gluteal m., 176 ‘ 

supinator m., 160 
supraspinatus m., 150 
temporalis m., 205f ‘ 

tensor fasciae antcbrachii 
m., 152, 153 

tensor fasciae latae m., 178 
tensor veli palatini, 205) 
teres major m., 152 
teres minor m., ISO, 151 
third fibular, 188 
thyroarytenoideus, 31.5q 
thyropharyngeus m., 205j6 
trachealis m., 315w, 321 
transversus abdominis m., 
200 

trapezius m., 146 
triceps brachii m., 152 
ulnar carpal flexor, 162 
ulnaris lateralis m., 158 
urethral m., 346 
vastus intermedius m., 182 
vastus lateralis m., 182 
vastus medialis m., 182 
ventricularis m., 3]3f 
vocal m., 313 
zygomaticoauricularis m., 
20b, 13 

zygomaticus m. 204f 
Muscular process, 308 
Musculocavernous penis, 367 
Myelin, 449 
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Nares, caud., 40, 263, 305 
Nares, rostr., 303 
Nasal aperture, 38, 302 
Nasal bone, 32 
Nasal cavity, 42, 304 
Nasal conchae, 304 
Nasal diverticulum, 303c 305 
Nasal meatus, 304 
Nasal plane, 303a 
Nasolabial plane, 303b 
Nasolacrimal duct, 558 
Nasopharyngeal meatus, 305 
Nasopharynx, 262 
Navicular bone, 88 




NAVICULAR DISEASE 

Navicular disease, 88 
Neck 

of humerus, 78f 
Of scapula, 77b 
of radius, 80b 
of femur, 96a 
Needle teeth, 241 
Nephric loop, 336 
Nephritis, 328 
Nephron, 336 
Nerve, 450 

abaxial digital nn., 487n.q, 
518e,f 

abducens n., 463 
accessory n., 465, 478A 
auricular n., 464g,j, 469h 
auriculopalpebra! br., 464n. 
469a 

auriculotemporal br.. 463s 
469d 

axial nn., 487,o,r, 517b,g 
axillary n., 480, 482d. 486 
buccal n., 463v. 4641,m, 
467c,d, 469b,c,g 
caud. cutan. antebrachial n 
482h, 488s 

caud. cutan. femoral n 
501a, 504 

caud. cutan. sura! n., 501c 
504 

caud. nasal n., 463m 
caud. recta! n., 520 
clunial n.. 504, 505a,b,c 
common digital n., 487n,p 
common fibular n., 500, 504 
communicating br., 484n. 
4871, 496c 

cornual br., 463j, 469f 
costoabdomina! n., 479m 
498 

cranial n., 459, 460 
deep temporal n., 463q 
digastric br, 464k 
digital nn., 494, 501k,l,n 
504. 505r,s,t 
dors, digital n., 482i 
esophageal br., 465e 
ethmoidal n., 463c 
facial n., 464, 526 
femoral n., 500, 504 
fibular n., 504, 50Id,e 
frontal n., 462b 
genitofemoral n., 498 
glossopharyngeal n., 465, 

526 

gluteal n., 500, 504 


NERVE 

hypogastric n.. 524 
hypoglossal n., 465, 478C 
iliohypogastric n., 498 
ilioinguinal n., 498 
inferior alveolar n., 463x 
4691 

infraorbital n.. 463n, 469n 
infratrochlear n., 463f 
intercostal n., 477 
intercostobrachial n., 4791 
ischiatic n., 500, 504 
lacrimal n., 463a 
laryngeal br., 465f 
lat. cutan. brachial n., 482d 
lat. cutan. femoral n., 50!b 
lat. cutan. sural n., 504 
lat. thoracic n., 479k. 480 
lingual n., 463w. 465c, 469m 
long ciliary n., 463d 
long thoracic n., 479i, 480 
mandibular division (V3), 
463 

masseteric br.. 468p 
maxillary division (V3), 463 
med. cutan. antcbrachal n., 
481c, 482e, 488b 

median n., 480, 486, 494, 

496 

mental n., 463z 
metacarpal n., 495b,g 
metatarsal n., 501f,g. 517a,c 
l‘>g 

mixed n., 460 
musculocutaneous n., 480 
482c, 487d 

myohyoid n., 463y, 469k 
nasal br., 468,o 
nasociliary n., 463c 
obturator n., 500, 504 
oculomotor n., 462, 526 
of bovine pelvic limb, 505, 
512, 518 

of bovine thoracic limb, 

487, 492, 496 

of canine pelvic limb, 502, 
506 

of canine thoracic limb, 

481, 482, 488 

of equine pelvic limb, 501, 
508, 516 

of equine thoracic limb, 

484, 490, 494 
of pelvic limb, 500-519 
of penis, 521 
of thoracic limb, 480-497 
olfactory n., 460 


NERVE 

ophthalmic division (V3) 
463 

optic n., 462 
palatine nn., 4631 
palmar br., 482m,n 
palpebral br., 464i, 469 
parotid br. 463t 
pectoral n. 482b, 486 
pelvic n., 520, 526 
perineal n., 521 
peroneal n., 500 
pharyngeal br. 465b,d 
phrenic n., 477, 481A 
plantar n., 501h.i, 504 
5}7b,d,i 

pterygoid n., 463r 
pterygopalatine n., 463k 
pudendal n., 520 
radial n., 480, 482f,g, 486 
recta! n.. 504, 520 
saphenous n., 500, 504 
sciatic n., 500, 502 
scrotal n., 521 
sensory n., 460 
special sensory n.. 460 
spinal nn., 472 
dors, branch, 472 
organization, 472 
ventr. branch, 470 
spinal plexuses, 477 
splanchnic nn., 524 
subscapular n., 480, 48IC, 
482a,.486, 489(1) 
suprascapular n., 486 
supf. radial n., 481D, 488c.e 
sympathetic trunk, 524 
tibial n., 500, 504 
thoracic n., 477, 482c 
thoracodorsal n., 479j, 480, 
486 

transverse fasial n., 463u 
trigeminal n., 463 
trochlear n;, 462 
ulnar n., 480, 482h,j,k, 

484, 486,-488f,g, 495 
vagal cardiac n., 527e 
vagosympathetic trunk, 

465a 

vagus n., 465-6, 526 
vertebral n., 525c 
vestibulocochlear n., 464 
zygomatic n.. 463g, 464h, 

469 

zygomaticofacial n., 463h 
zygomaticotemporal n., 

463i, 469e 



"NERVE" 


OPENING 


PALATOPHARYNGEAL 
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"Nerve", 495 
Nerve block, 494, 497 
Nerve tracts of fasciculi, 450 
Nervous system, 445 
r autonomic, 445 
' central, 445 
• peripheral, 445 
- somatic, 445 
Neurofibril, 447b 
Neuroglia, 449 

Neuromuscular junction, 448 
Neurons, 446, 450 
association, 446, 450 
motor (efferent), 446, 450 
460, 522, 560 
postganglionic, 522 
preganglionic, 522 
sensory (afferent), 446, 450 
460, 522, 560 
Nissl body, 447a 
Nodes of Ranvier, 447h, 449 
Nodule, 403a 
Non-tubular horn, 538c 
Norepinephrine, 522 
Nose, 292 
Notch, 25, 60a,b 
alar, 62a 
intertragic, 5Sig 
ischiatic, 95i, k 
pretragic, 551e 
popliteal, 99i 
radial, 80g 
scapular, 77a 
trochlear (semilunar), 80 
Nuchal crest, 38 
Nucleus, 450 
Nutrient blood, 296 

ooooooooo 




Obturator foramen, 95 
Occipital bone, 32 
Occipital condyles, 36 
Occlusal surface, 240 
Occult spavin, 124 
Olecranon, 80 
Olecranon tuberosity, 80j 
Omasal laminae, 272 
Omasum, 270, 272 
Omental bursa, 286 
Omental foramen, 286, 290 
Omental vestibule, 288 
Omentum, 286, 288, 290, 291 
Opening 
aortic, 401 
atrioventricular, 400 


cardiac, 272 
coronary sinus, 403b 
frontal maxillary, 56 
nasomaxillary, 56e. 
pulmonary, 400 
Optic canal, 40 
Optic chiasm, 455a, 462 
Optic disc, 537 
Optic tract, 456, 462 
Oral cavity, 234 
Orbit, 36 

Orbital fissure, 46, 48, 50 
Orifice 

ejaculatory, 379h 
urethral, 346 
uterine, 343a,b 
"Originals", 360 
Oropharynx, 262 
Os penis, 367 
Ossa cordis, 403j 
Osteology 

of hyoid apparatus, 58 
of pelvic limb, 90 
of skull, 32 
of thoracic limb, 72 
of thorax, 70 
of vertebral column, 60 
Otolithic membrane, 557a 
Otoliths, 557b 

Oval foramen, 411, 46(5), 48, 
SO. 386 

Oval window, 552 
Ovarian a., 3S0G 
Ovarian bursa, 348 
Ovarian tig., 348 
Ovary, 340 
Overshot, 239 
Oviduct, 340 

Ovulation depression, 354 
Ovulation fossa, 341 

ppppppppp 

Pachymeninx, 474 
Pacemaker phenomena, 

389 

Pad, 544 
cutaneous, 544 
dental, 235 
Palate, 235 
hard, 40, 235 
soft, 235 

Palatine bone, 32 
Palatine ridges, 234d 
Palatine tonsil, 234i, 263 
Palatopharyngeal 
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arch, 234f 
Palmar (palm.), 16 
Palpation of ovaries, 354 
Palpebra conjunctiva, 549 
Pampiniform plexus, 362 
Pancreas, 298,299 
Papilla 

conical, 236k' 
filiform, 236j v 
foliate, 236id 
fungiform, 2361 
lenticular, 236,0 ' ' 

renal, 330 

vallate, 236a ' 

Papillary duct, 336 
Papillary mm., 401 
Paraconal interventricular ' ^ 
Paraventricular 
groove, 394 
Paralysis of penis, 369 
Paranasal sinuses, 56, 57 
Parasympathetic division, 526 
Parasympathetic nuclei, 527d 
Paravertebral block, 499 
Parietal bone, 32 
Parietal sulcus, 89d 
Parietal surface of coffin 
bone, 89a 

Parietal surface of stomach, 
268 

Parotid duct opening, 234e, 
reo 


Parotid In., 249 
Parotid salivary gl., 258 
Parrot mouth, 247 
Pastern, 114 
Patella, 96 

Patellar ligg., 120, 182 
Patellar lock mechanism, 198 
Patellar luxation, 12) 
Patellar surface, 96 
PDA, 404' 

Pectinate mm., 398 
Pedal ostetis, 88 
Pedicle, 60c 
Pelvic cavity, 225 
Pelvic diaphragm, 220 
Pelvic flexure, 278 
Pelvic girdle, 26 
Pelvic limb, 26 
Pelvic symphysis, 118 
Pelvis, 94 
renal, 330 
Penis, 366 

fibroelastic, 366 
glans, 366, 372 
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PENIS 

rnusculocaveroous, 367 
367 

PcTicarditl caviry, 3«3 
Pericardial tymponadc. 318, 

383 

Pericardium, 383 
Peripheral, 17 »* • *■ ' 

Perilymph, 554 • ' '* . 

Perineal body,. 220 
Pc ri n ea 1 h ernia', 220 
Perineal laceraiioo, 220 
Perineum, 22d'. r* • 
Perineurium, 472 
Periodoatal membra oe. 239 
Peridple, 537d 
Pcrio«eum, 22 • : 

Peripheral, 17 

Peripheral nervou$ system, 445 
Perirenal fat, 328 
Peritooeal cavity. 382 
pouches of. 382 
Perlloseum 
connecting, 283 
parietal, 282 
visceral, 282 
Peritonitis, 282 
Permanent dentition, 240 
Pes, 26. 102 
Petiolus, 309a. 310a 
PeyerH patches, 440 
Phalangeal iu lu 
Phalanx. 86 

Pharyngeal diverticulum, 264 
Pharyngeal openinf. 263 
Pharynx, 262 
Physiology 

of dynamic equiHbriucn. 

557 

of static equilibrium 
55? 

Pia mater, 474 
Pineal body, 456d 
Pinna, 517 
Piriform recess. 262 
Pituitary gland, 455 
Pivot jt., 108 
Placenta. 352 
adeciduate. 353 
cotyledonary. 3S3 
dccjdiiate, 353 
diffuse, 353 
endotheliochorial. 353 
epitheliochorial, 353 
partially deciduate. 353 
lonary, 353 
Placeniome. 353 


PLANE JOINT 

Plane jt, 108 
Planes. 18,19 
dorsai, 28 
frootaU 18 
median, 18 
midsagittai. 18 
paramedian, 18 
parasagittal, 18 
sagittal. It 
transverse. If 
Plantar (plant), 17 
Pleura, 318 
costal. 318 
diaphragnatie, 318 
parietal, 318 
pericardial, 318 
pulmonary. 318 
visceral. 318 
Pleural cavity. 318 
Plueral saes, 318 
Plexas 

autonomic, 524 
brachial. 477 
celiac. 527|i 
cervical, 477 
coronary venous, 

495m. 517D 
intermesenteric, 525b 
int. vertebral venous. 

476d 

lumbosacral. 477, 498 
spinal. 477 
PMl. 404 

Point of maximum ioiensity. 
404 

Polled, 545 
Pons. 456 

Popliteal notch. 99j 
Popliteal sesamoid b., 99k 
Porta of the liver, 292 
Portal V.. 296 

Pouches of peritoneal cavity. 
282 

Premolars, 240 
Prepuce, 367 
ext. fold of. 37gb 
int. fold of. 378o 
Preputial diverticnlum. 

367 

Preputial orifice, 378d 
Preputial ring. 378e 
Process. 25 
anconeal, 81 
angular. 36i, 448 
articular, 36g. 44, 60 
caudate. 293 


PROCESS 

ciliary, 546 
Cliooid, 46c.d 
condyle, 24 
condyloid process of 
mandible, 44 
coroooid, 36L, 44b 
eorniculate, 309 
cornual, 38 
crest, 24 

cuneiform. 309j, 3i0j 

epicondyle, 24. 96d.e, 179 

extensor, 86, 87c. 89f 

facet, 24 

flexor, 86. 87f 

frontal. 36b 

head, 24 

jugular, 36 

line, 24 

lingual. S8 

mammilliry, 65a, 67a 
mastoid. 36h 
muscular. 308 
myllnated, 449 
papillary. 293 
reiroarticular, 41m 
spinous, 60 
styloid 
ulnar, 81 
radial, 80d 
spine. 24 

spinous, sacrum. 68 
transverse. 60, 66 
trochanter, 24 
trochlea. 24 
tubercle. 24 
tuberosity, 24 
uniual. 86 
unmyelinated, 449 
urethral, 372 
vaginal. 349 
vocal. 308 
xiphoid, 71 
sygomatic. 36a. 38a 
Prognathla. 239 
Promontory. 48c, 69c 
Prostate. 364 
Prostatjc a,. 428 
Proximal (pfox,), 17 
Prox. loop, 280 
Pseudopapillae. 332d. 

335a 

Pterygoid bone. 32 
Pubis. 95 

Pudcndoepigastric trunk, 428 
Pulmonary a., 384 
Pulmonary lig.. 318 
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Pulmonary opening, 

400 

Pulmonary trunk,384 
Pulp, 239 
Pulp cavity. 239 
Palvini, 3^^ 

Pupil. 547 

Pyloric opening, Mo 
Pylorus, 273 
Pyramids, 458 
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Quarter crack, 541-542 
Quarters 

of mammary |1., 534 
of horse hoof, 536 
Quitiof, 81. 541 
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fL Radial carpal b.. 82 
f Radial n., 480 

Radial paralysis. 480 
^ Radius. 80 
F Ramus of mandible, 44 
^ Ranula, 261 
Receptor, 450 
( Reeess, 43r 
); maxillary. 57 

pelvic, 332c, 335b 
terminal, 331 
vaginal, 347 

Rectangular (teeth), 251 
Rectogenital pouch, 282 
' I Rectuin, 276 
^ horse, 278 
ox. 280 
pig. 281 

Reflex arc, 450, 522 
Reflex centers, 458 



Renal crest. 330 
Renal bilus, 331 
Renal impression, 292 
Renal papilla, 330 
Renal pelvis, 330 
Renal sinus. 331 
Rcproducllfc lysiem, 339-380 
female, 339-355 
male, 356-380 

Respiratory bronchioles, 321 
Respiratory system, 301-325 
Rete testis, 356 
Reticular formation. 459 
Reticulum, 270, 272 
Retina, S47 


RetrupvtiioneaU -82 

Sib, 70 
angle of, 70f 
false rib. 70b 
noating lib, 70c 
true rib. 70a 
•Ridglings*. 360 
•Rigs", 360 
Rima glottidis. 312 
Ring block. 497 
Ringbone, 88 

•Roarer", 313 

Rods, 547 

Root of mcsenicry. 284 
Rostral (rosif.), 16 
Rostral bone, 52 
Rotation. 108.141 
Rotation of coffin bone, 88 
Round (teeth), 250 
Round window. 552 
Ruggae. 268e 
Rumen, 270, 272 
Rumen palpation, 271 
Ruminant stomach. 270 
Rupture of iotervctwbral disc, 
131 

sssssssss 

Sacculations, 278 
Saccule, 527 
Sacral crest. 68 
Sacral foramina. 68 
Sacral parasympathetic 
outflow. 526 
Sacrum, 68 
Saddle jt^ 108 
Sagittal plane. 18 
Sagittal ridge, 84f. I02e 
Salivary glands, 258 
Saphenous a^ 432 
Scala tympani. 555 
Scala vestiboli. 555 
Scapala, 76. 77 
angle, 77ij 
dorsal border, 77d 
neck,77b 

Scapular cartilage. 77(7) 
Schwann cell. 447g, 449 
Scissor mouth, 247 
Sclera, 546 
Scrolum, 376 
Sculiform cartilage, 208c 
Sebaceous gU 530 
Sebum, S30 
Saetious, 19 


cross, 19 
longitudinal, 19 
transverse, 19 

Seedy toe, 241 

Semilunar tine. 89i 
Semiftiferoos tubules. 356 
Septum 

inierventriipilar. 392, 401 
membranous pari. 392 
septum I, 390 
septum 2, 391 
spiral, 392 
Serosa. 318 

Serous membranes, 282 
Serous pericardium, 383 
Sesamoid bone, 22 
Sesamoidcao lig^ 114, 196 
Seven-year-hook. 248 
Shear mouth, 247 
"Sicklc-hocked", 125 
"Sidebone". 88 
Sigmoid flexure, 368, 280 
Simple stomach, 268 
Sinus 

aortic, 406 
coronary. 394 
dors, conchal. 56,a 
dural, 475 
rental, 42, $6 
milk, 533 
maxillary. 56, 57 
paUilnc. 42g, 56r 
paranasal, 56, 57 
renal, 331 
sphenoid, 42j, 56 
sphenopalatine, 42h, 56c 
venosus. 389 
SlDusilis, 57 
SkeUlon 

appendicular, 26 
axial, 26 
cat, 30 
dog, 27 
horse, 28 
llama, 31 
of heart, 403 
ox, 29 
pelvic limb 
of dog, 90 
of horse, 91 
of ox. 92 
of pig, 93 
Pi8,3« 
sheep, 31 
thoracic limb, 72 
of dog, 72 


SKELETON 


STOhUCH TUBE 


SYNOVIAL SAC 


tibiotarsal, J2Se 
Synovial sheath, 106. 113, 
il5. 124 
Systole, 404 
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of horse. 73 
Of ox, 14 
Skin. 530 
Skull, 32-57 
cat. S3 
dos. 3>49 

goat, 54 
horse, 34-51 
pig. 

OK. 35-51 
sheep, 55 

Slightly movable jt, 204 
Small colon, 278 
Small intestine, 274 
Soft palace, 262 
Solar foramen. 69ii 
Solar groove, g9g 
Solar surface of 
coffin bone, 89b' 

Sole. 537 

Somatic nervous system, 445 

Sow mouth, 247 

Space 

intercostal, 71 
interosseous. Sin, 91 
Spavin, 124 
Spermatic cord. 362 
Spermatic fascia, 362. 376 
Sphenoid bone. 32 
Spinal cord. 4?9 
Spinal meninges, 476 
Spinal nerves, 472, 523 
Spine, 25 
ischiatic, 94 
of cat penis, 373b 
of frog, 53?k 
of scapula, 76 
of vertebrae. 60 
Spiral loop. 280, 2gl 
Spiral septum, 392 
Spleen, 442 
Splenectomy, 442 
Splint bone. 85 
Splints, 85 
Stapes, 48g, 518 
Stay npparitus 
pelvic limb, 198 
thoracic limb, 196 
Stenosis (heart valves). 404 
Step mouth. 247 
Siernai flexure. 278 
Sternum. 71 
Stifle. 120 
Stomach 

ruminaot, 270 
simple. 268 


Stomach ttabe, 271 
Siratum 
basale. 530 
coreuin, 530 
granulosum, 530 
lucidum, 5M 
spioosum, 530 
Stria babeaultris thalamL 
456b 

*StriQghalt*. 182 
Stronaulus vulgari^. 426 
Styloid b., 58 
Sobarachooid space. 474 
Subcutis. 530, 940 
Sobdural space. 474 
Sublingual caruncle. 258h 
Sublingual salivary gU 259 
Subsinuosal inierveairicular 
groove. 394 

Suburethral diverticulum, 347 

Sulci. 452 

Sulcus 

chiasmatic, 46b 
coronal, 453d 
collateral, 537b 
cruciate, 4S3a 
ectosylvian. 453c 
Jat. rhinal. 453b 
of frog. 337r 
Superficial (supf.X 17 
Supf. leaf (of omentum), 290 
Supf. lymph nodes. 441 
Supraglenoid tubercle. 77c 
Supraomental recess. 290 
Suspensory Hg. of ovary. 349 
Sustentaculum »li, 101a 
Suture, 104,127 
fronioaasal. 38f 
interoasal, 38g 
oasomaxillary. 38h 
Sweeny, 480 

Sympathetic division, $22 
Sympathetic trunk. 524 
Symphysis, 104 
mandibular, 44c. 127 
pelvic. 95.118 
Synapse, 448 
Syndesmosis. 104 
Synovial fluid, 106 
Synovial membrane. 106 
Syaovial tec 
carpometacarpal. Il2f 
iotertarsal. I25f.g 
mddle carpal. I I2g 
radiocarpal. U2r 
carsometatarsal, l2Sh 


Tactile hair, 532 
Tarsal bones, 100 
Tarsal jt., 123 
Tarsus. 26, 100 
'Teaser bull". 369 
Teat. 533 
Teat canal, 533 
Teeth, 238-257 
earnassiat. 240 
canine. 240 
cheek, 240 
deciduous, 240 
formula, 242 
horse teeth. 246.253 
molars. 240 
ox teeth. 254-257 
premolars, 240 
sectorial. 240 
surfaces. 240 
•wolf, 241 
Tel ode ad rite, 441 f 
Temperature regulation, 455 
Temporal b.. 32 
Tendon 

accessory digit, 496r 
bowed tendon, 164 
calcanean tendon. 190 
contracted tendon, 164 
cunean tendon, 188 
patellar tendon. 182 
prepubic tendon, 201 
symphyseal tendon, 182 
Tendinous cords, 401 
Tentorium eerebelU, 475 
Tentorium osseum. 42a 
Terminal recess. 331 
TeslU, 356 
descent. 358 
Testicle, 356 
Thalamus. 454 
Third eyelid, 549 
Third ventricle, 454 
Thoracic aorta. 409 
Thoracic cavity. 224, 318 
Thoracic duct. 405C. 408h. 440 
Thoracic girdle. 26 
Thoracic limb. 26 
Thoracic opening, cran^ 224j 
Thorax. 70 



THRUSH 


UTERUS 


Thrush, 541 
Thyroid cartiiage^ 

Toe, 554 
Toe crack, 541 
Tongue, 234 
Tonsilar fossa. 236i 
Tonsils, 243, 440 
Torsion, 275 
Torus linguae, 237 
Torus pyloricus, 263, 247 
Trabeculae, 371, 494 
Trachea, 33f 
Tracheal bronchus, 321 
Tracheostomy, 321 
Tragus, 55ir 

Transposition of great vessels. 


I 


i 
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392 

Transverse fissure. 452 
Transverse plane, IB 
Transverse process. 60.46 
Transverse section. 19 
Trephinement, 57 
Triangular (teeth), 250 
Trlcipitol line, 7Ba 
Trigone. 379d 
Trochanter 25 

greater (major), 96 
lesser (minor), 96 
third. 94 

Trocharization, 271 
Trochlea, 25 
of digits, B7 
of eye, 550 
of femur. 96 
of humerus, 78d 
of tibisl tarsal b., 101 
Trochlear notch. 81 
Trochlear tubercle. 97 
Truncal ridges, 392 
Truncus arteriosus. 389 
Trunk ganglia. 524 
Tuber, 25 
calcanei, 100 
coxae. 95 
facial, 38c 
ole^rani, 81 
sacraie, 95b 
spinal, 77 
Tabcrcie. 25 

greater (major lat ), 78 
infragienoid. 77f 
intermediate, 79 
lesser (minor med.). 78 
of rib, 70 
major, 78 
pubic, 95g 


TUBERCLE 

supraglenoid, 77c 
irncblear, 97 
ventr., of atlas, 62 c 
Taberosity, 2$ 
calcanean. 100 
deltoid, 78 
ischiatic, 95 
metacarpai. 84. 85 
of seapula, 77 
eiecraoon. 8i 
radb). 80e 
fapmccadyiaf, 96k 
titMl,9B 
*T«biBg*, 263 
T«b«lar horai, 53gb 
Tabale 

dist. convolvtcd. 336 
proa, convointtd. 336 
acsiaireroas. 356 

TmmU 

vtgiaal, 362, 367 
vascular. 546 
visceral, 362 
white. 340, 356, 371 
Tunica albuginea, 340.354, 
371 

Tusk, 52. 241 
Tympanic bulla, 40 
Tympanic cavity, 552 
Tympanic membrane. 552 
Tympano*occiplla1 fissure. 50 
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Udder. $34 
Ulna. 80 

Ulnar earpal bone. 82 
Ulnar n., 480, 484 
Undershot. 239 
Ungual cartilage. 88 
Ungual crest, 87 
Ungual process. 86 
Ureter, 338 
Urethra 
female, 346 
male, 345 

Urethra! calculi, 368 
Urethra] process. 372 
Urinary bladder, 338 
Urinary simee, 334 
Urinary *ystem. 327*338 
Uterine a., 428 
Uterine horns, 342 
Uterine orifice, 343a,b 
Uterine prolapse, 345 
Uterine tube, 340 



Uterus. 342, 354 
Utricle, 557 
Uvea, 546 
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Vafina. 346 
\huinal 328 
^gmal cavity, 362 
Vaginal process, 349 
Vagina), ring. 342 
VagiatLsmear. 347 
Va^ul.lnnlc, 362, 376 
IHiHetal,362 
visceral, 342 
Valve 

of foramgD ovale, 386 
of heart, 403 
Veiiu 383 

brachiocephalic 438 439 
capsular v., 328 
cardiac v.. 399 
caud. mesenteric v. 423g 
caud. vena cava, 384,423. 
cephalic v., 438 
coronary, 369 
craii. meseotefic v.. 423j 
cran. Vena cava. 384, 386 
438 

digital vv.. $17A.C.G 
ext. iliac v. 423e 
eat. Jugular v., 438, 439 
gastric v.. 423i 
gonadal v., 423d 
great (cardiac) coronary v., 
396 

hepatic vv., 423b 
iliac vv., 4i3c,f 
liver sinusoids. 423a 
mesenreric vv., 423g.J 
♦milk* V., 528C 
of pelvic limb, 438 
of thoracic limb, 438 
plantar v., S17F 
portal v., 423, 438 
renal v., 423c 
saphenous v., 438 
splenic v.. 438h 
subclavian v., 438, 439 
umbilical v., 386 
Ventral (ventr.), 16 
Ventr. aortae, 390 
Ventral root, 524 
Vealricle, 384, 394, 400, 452 
454, 473 
fouMh, 458. 473 


VENTHICLF 

kft. 401 
rishU 400 
third. 454, mIj 
Vermis. 4S7 
V^rtef • 60*69 
cat <8 
ccr%,. 

coecyguat, 60 
}umbar. 66 
sacrai. 68 
ihoracie. 64. 65 
Vertebral canal. 60 
Vertebral column. 26 
Vertebral formula, 60 
VejicogeBital pouch. 282. 286m 
Vesicopubic pouch, 282, 286ft 
Vesicular gU 264 
Vestibular bulb. 347 
VesiiotJar fold. 3l3a 
Veit I V iig. 3 s 3 a 
Vc*ribklcf surface. 240b 
Vestibular wltcdow. 552 
Vertlbtif. 346- 5*7 

of r imalt reproductive 
trac', .146, $57 
of kryfti. 3i3k 
of omentum, 281 
Visceral cfrcctcri, 522 
ViAccral surface of stomach 
268 

Visceral vaglral tunic. 35?d. 
362 

Vitreous humor. $48 
Vocal li|.. 3i:b 
Vocal process. 308 
Volvulus, 275 
Vulva. 346 
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Zygomatic arch. 36 
Zygomatic gland. 259 
Zygomatic process, 36a 


Wall (of hoof). 636 
Water line. 537c 
Wave mouth, 247 
White line. 540 
White matter, 450, 470 
Whofibone disease. 176 
Windsucker, 347 

Wlag 

or atlas, 62 
of sacrum. 68 
Wolf teeth, 240 
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Xiphoid process, 71 






